
TRC | DTE Electric Company 
Working Copy 
X:\WPAAM\PJT2\386089\0001\PART B\BABS\R386089.1 PART B DRAFT REV 2.DOCX 

Initial Application for an 
Alternate Liner 
Demonstration  
Belle River Power Plant  
Bottom Ash Basins Coal Combustion 
Residuals Unit 

November 2020 

Prepared For: 
DTE Electric Company  
4505 King Road 
China Township, Michigan 48054 

Prepared By: 
TRC 
1540 Eisenhower Place 
Ann Arbor, Michigan 48108 

Kelly C. Cratsenburg, CPG 
Sr. Project Hydrogeologist 

Vincent E. Buening, CPG 
Sr. Project Manager/Hydrogeologist 

Graham Crockford, CPG 
CCR Program Manager/Unit Leader ECC-E 



 
 

TRC | DTE Electric Company  i 
X:\WPAAM\PJT2\386089\0001\PART B\BABS\R386089.1 PART B DRAFT REV 2.DOCX Working Copy   November 2020  

TABLE OF CONTENTS 

Executive Summary .................................................................................................................. ii 

1.0 Regulatory Framework and Site Background ................................................................ 1 

2.0 Natural Clay Liner ............................................................................................................ 3 

3.0 Facility Compliance ......................................................................................................... 7 

4.0 Conclusions ..................................................................................................................... 9 

5.0 References ..................................................................................................................... 10 
 

 
FIGURES 
Figure 1 Site Location Map 
Figure 2 Site Map 
Figure 3 Cross Section Locator Map 
Figure 4 Generalized Cross Section A-A’ 
Figure 5 Generalized Cross Section B-B’ 
Figure 6 Generalized Cross Section C-C’ 
Figure 7 Groundwater Potentiometric Surface Map – March 2019 
Figure 8 Groundwater Potentiometric Surface Map – September 2019 
 
APPENDICES 
Appendix A 2019 Annual Groundwater Monitoring Report 
Appendix B Owner Certification of Compliance 
Appendix C Well Construction Diagrams and Soil Boring Logs 
Appendix D Subsurface Investigation and Foundation Report, Bechtel, 1976 
 



 
 

TRC | DTE Electric Company  ii 
X:\WPAAM\PJT2\386089\0001\PART B\BABS\R386089.1 PART B DRAFT REV 2.DOCX Working Copy   November 2020  

Executive Summary  
TRC, on behalf of DTE Electric Company (DTE Electric), has prepared this Initial Application for 
an Alternate Liner Demonstration pursuant to the XX, XX, 2020 Hazardous and Solid Waste 
Management System: Disposal of Coal Combustion Residuals From Electric Utilities; A Holistic 
Approach to Closure Part B: Alternate Demonstration for Unlined Surface Impoundments (40 
CFR § 257.71(d)) (Part B Rule) for the Belle River Plant Bottom Ash Basins (BRPP BABs) Coal 
Combustion Residuals (CCR) Unit.   

This application and its attachments demonstrate how DTE Electric qualifies for and should be 
granted the opportunity to complete and submit an Alternate Liner Demonstration per 40 CFR § 
257.71(d)(1)(i) for approval as continued operation of the BRPP BABs CCR Unit would pose no 
reasonable probability of adverse effects to human health or the environment in the future 
based on the following: 
 Compliance with all provisions of the Final Rule: Disposal of CCR from Electric Utilities 

(CCR Rule); April 15, 2015, 40 CFR part 257 subpart D, including a sufficient groundwater 
monitoring network under § 257.91; 

 The groundwater monitoring program meets the requirements of § 257.93 and § 257.94, 
and per analytical data collected as part of the program, remains in detection monitoring; 

 The presence of a natural geologic barrier (more than 80 feet of native clay-rich soil) that 
provides the equivalent, or better level of protection from potential migration of 
contaminants than a composite liner defined in 40 CFR § 257.70(b); 

 Sufficient documentation that the unit meets all the location restrictions under § 257.60 
through § 257.64, and; 

 The BRPP BABs CCR Unit is not located adjacent to a surface water body. 
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1.0 Regulatory Framework and Site Background 
Regulatory Framework - On April 17, 2015, the U.S. EPA issued the Final Rule: Disposal of 
CCR from Electric Utilities (CCR Rule), 40 CFR 257, Subpart D, to regulate the disposal of CCR 
materials generated at coal-fired units.  The rule is being administered under Subtitle D of the 
Resource Conservation and Recovery Act (RCRA, 42 U.S.C. § 6901 et seq.).  On XXXX XX, 
2020, the EPA Administrator issued revisions to the CCR Rule that required all unlined surface 
impoundments to initiate closure by April 11, 2021, unless an alternative deadline is requested 
and approved (40 CFR 257.103) or an initial application for an Alternate Liner Demonstration is 
prepared per 40 CFR § 257.71(d) and submitted by November 30, 2020.  The April 11, 2021 
deadline to cease receipt of waste and initiate closure will be tolled upon submission of a 
complete application, and until such time that EPA makes a final decision on the application or 
subsequent demonstration.  The initial application for an Alternate Liner Demonstration per § 
257.71(d)(1)(i) must include the location of the facility and identify the specific CCR surface 
impoundment(s) for which the demonstration will be made.  The application must also include all 
the following information:   
 § 257.71(d)(1)(i)(A) – A certification signed by the owner or operator that the CCR Unit is in 

full compliance with this subpart except for § 257.71(a)(1); 
 § 257.71(d)(1)(i)(B) – Documentation supporting the certification required under § 

257.71(d)(1)(i)(A) which includes the following:   
1. Documentation that the groundwater monitoring network meets the requirements of § 

257.91. This must include documentation that the existing network of groundwater 
monitoring wells is sufficient to ensure detection of any groundwater contamination 
resulting from the impoundment, based on direction of flow, well location, screening 
depth and other relevant factors; 

2. Documentation that the CCR surface impoundment remains in detection monitoring 
pursuant to § 257.94 as a precondition for submitting an application. This includes 
documentation that the groundwater monitoring program meets the requirements of § 
257.93 and § 257.94; 

3. Documentation that the unit meets all the location restrictions under § 257.60 through 
257.64; 

4. Documentation of the most recent structural stability assessment required by § 
257.73(d); and 

5. Documentation of the most recent safety factor assessment required by § 257.73(e). 
 § 257.71(d)(1)(i)(C) – Documentation of the design specifications for any engineered liner 

components, as well as all data and analyses the owner or operator of the CCR surface 
impoundment relied on when determining the materials are suitable for use and that the 
construction of the liner is of good quality and in-line with proven and accepted engineering 
practices; 

 § 257.71(d)(1)(i)(D) – Facilities with CCR surface impoundments located on properties 
adjacent to a water body must demonstrate that there is no reasonable probability that a 
complete and direct transport pathway (i.e., not mediated by groundwater) can exist 
between the impoundment and any nearby water body; and  
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 § 257.71(d)(1)(i)(E) – Upon submission of the application, and any supplemental materials 
submitted in support of the application to the Administrator or the Participating State 
Director, the owner or operator must place the complete application in the facility’s 
operating record as required by § 257.105(f)(14). 

The documentation that must be provided to the EPA per § 257.71(d)(1)(i) to demonstrate that 
the above criteria has been met for an initial Alternate Liner Demonstration is provided within 
this report. 

Site Background - The BRPP is located in Section 13, Township 4 North, Range 16 East at 
4505 King Road, China Township in St. Clair County, Michigan (Figure 1).  The BRPP, 
including the BABs, were constructed in the early 1980s. 

The property has been used continuously as a coal fired power plant since the Detroit Edison 
Company (now DTE Electric) began power plant operations at BRPP in 1984.  The BABs are 
designed to manage sluiced bottom ash and have been in operation since the BRPP began 
operation.  The BABs are routinely cleaned out and CCR is either beneficially reused or 
disposed at the Range Road Landfill (RRLF).   

The BRPP BABs are two adjacent physical sedimentation basins that are slightly raised CCR 
surface impoundments referred to as the North and South BABs, located north of the BRPP 
near the Webster Drain (Figure 2).  The BABs receive sluiced bottom ash and other process 
flow water from the power plant.  Discharge water from each BAB flows over an outlet weir that 
gravity flows to a site storm water conveyance network of ditches and pipes, then flows into the 
diversion basin (DB) CCR Unit.  The North and South BABs are located north of the BRPP main 
building and run roughly east to west approximately 420 feet long by 120 feet wide with bottom 
elevations of approximately 580 feet relative to the North American Vertical Datum (NAVD) 
1988, with outflow weir elevations of approximately 590.25 feet relative to the NAVD 1988.  The 
capacity of the North BAB is approximately 2.4 million gallons and the capacity of the South 
BAB is approximately 2.5 million gallons.  The BABs are approximately 0.88 and 0.87 acres, 
respectively.   
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2.0 Natural Clay Liner 
Pursuant to Part B, in order to meet the requirements of 40 CFR § 257.71(d)(1), the owner or 
operator must demonstrate that, without a composite liner, the continued operation of the unit 
would pose no reasonable probability of adverse effects to human health or the environment.  
This is demonstrated when the surface impoundment has not and will not result in groundwater 
concentrations above the relevant GWPS at the unit boundary (health based or background, 
whichever is higher). 

The risks posed by the continued operation of the BABs CCR Unit are mitigated by the geologic 
and hydrogeologic conditions at the site, and through DTE Electric’s demonstrated compliance 
with the CCR rules.  The following paragraphs document the existing site conditions, 
identification of potential receptors, and how potential risks have been mitigated.  

Site Geology - The geology of St. Clair County consists of approximately 101 to 400 feet of 
glacial deposits, primarily lacustrine deposits, till, and, to a lesser extent, sand and gravel 
outwash, overlying a variety of bedrock surfaces1.  The thicker glacial deposits, predominantly 
low permeability clay-rich deposits, are present toward the central portion of the county, 
including in the area of the BRPP BABs CCR Unit.  These thick low permeability subsurface 
conditions are present on a regional basis due to continental glaciation.  The Natural Clay Liner 
Equivalency Evaluation Report, DTE Electric and Consumers Energy Company Six Southeast 
Michigan Coal Combustion Residual Units, previously submitted to the EPA in December of 
2018 also contains additional information on the natural clay liner evaluation.  This report can be 
found here: Clay Liner Equivalency Report. Bedrock in the county includes the Michigan 
Formation, Marshall Sandstone, Coldwater Shale, Sunbury Shale, Berea Sandstone, Bedford 
Shale, and Antrim Shale. 

In the vicinity of the site, the Devonian Bedford and/or Antrim Shale bedrock dips to the 
northwest and is generally covered by more than 100 feet of unconsolidated clay, silt, sand, and 
gravel.  In this area, generally on the eastern side of the county, the glacial deposits are 
predominantly silty-clay till and lacustrine deposits with lenses of sand and gravel.  Where 
present, unconsolidated sand and gravel deposits within the till and lacustrine deposits are 
generally used for water supply throughout the county.  Approximately 85 percent of the water 
supply wells in St. Clair County are completed in the glacial deposits compared to approximately 
13 percent installed in bedrock1.   

The current topography of the St. Clair area gently undulates consisting of floodplain, stream 
terrace, and lakeshore deposits.  The St. Clair River is the major surface water body in the 
county and runs along the eastern boundary of the county.  Regional groundwater and surface 
water flow would be expected to be to the east towards the St. Clair River.   

The site subsurface geology is based on information from historical borings advanced during 
initial design of the BRPP, in addition to the soil boring data collected from around the BABs 

 
1 Beth A. Apple and Howard W. Reeves, 2007, Summary of Hydrogeologic Conditions by County for the 
State of Michigan.  U.S. Geological Survey Open-File Report 2007-1236, 78 p. 

https://www.regulations.gov/document?D=EPA-HQ-OLEM-2019-0173-0004
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during the groundwater monitoring system installation.  This information documents that the 
BRPP BABs CCR Unit is underlain by more than 130 feet of vertically thick and laterally 
continuous silty-clay rich deposits, with some discontinuous sand-rich deposits encountered no 
shallower than 86 feet-below ground surface (feet-bgs) with the lower confining Bedford Shale 
generally encountered from 135 to 145 feet-bgs.  However, along the southeastern portion of 
the BRPP BABs CCR Unit, clay-rich deposits extend to the top of the Bedford shale and no 
aquifer is present beneath this portion of the CCR Unit (refer to the Groundwater Monitoring 
Systems Summary Report (GWMS, October 2017) located on the DTE Compliance Data and 
Information website (BRPP GWMS) and Figures 3 through 6. 

Site Hydrogeology – A definitive groundwater flow direction is not evident around the BABs in 
15 rounds of groundwater monitoring which is likely due to: 
 The fact that the screened intervals of these monitoring wells and the top of the uppermost 

aquifer elevation encountered within each of the BABs CCR Unit monitoring wells varies up 
to 46 feet vertically; and  

 The degree of interconnection is limited (specifically around MW-16-02). 

Therefore, given the horizontally expansive clay with substantial vertical thickness, the 
heterogeneity of the glacial deposits (with the top of the uppermost aquifer elevation across the 
BABs, where present varying up to 46 feet vertically), the no flow boundary where no sand or 
gravel is present in the southeastern portion of the BABs CCR Unit area, and the lack of 
hydraulic interconnectedness of the uppermost aquifer encountered at the BABs in some areas, 
it is not appropriate to infer horizontal flow direction or gradients across the BABs CCR Unit.  
The GWMS report (BRPP GWMS) contains additional details related to the site hydrogeology.    

Hydraulic conductivities measured within the CCR monitoring wells set within the upper portion 
of the uppermost aquifer across BRPP were evaluated using single well hydraulic conductivity 
tests (e.g., slug tests) performed in 2016.  The calculated hydraulic conductivity of the 
uppermost aquifer is approximately 0.5 feet/day in the BABs CCR Unit area. This low hydraulic 
conductivity further demonstrates the low groundwater yield potential across the conservatively 
interpreted, potential uppermost aquifer encountered at the site.  A definitive horizontal flow 
direction in the BABs CCR Unit area is not present; therefore, it is not appropriate to estimate 
the horizontal time of travel.  Because there is no clear flow direction, inter-well statistical tests 
are inappropriate for detection monitoring of this basin. 

For further discussion on the site groundwater flow, see Appendix A for the 2019 Annual 
Groundwater Monitoring Report (GWMR).  The 2018 and 2017 GWMR reports can be located 
on the DTE CCR Compliance Data and Information website (BRPP 2018 GWMR and BRPP 
2017 GWMR). Refer to Figures 7 and 8 for the most recent potentiometric surface maps. 

Vertical Flow Potential to Uppermost Aquifer – As stated previously, the BRPP is a natural 
silty-clay site, and the presence of the natural clay liner has been verified by numerous historical 
soil borings and confirmed by the twelve soil borings installed as part of the CCR monitoring 
well installation program at the BABs and DB CCR Units.  Therefore, the geology and 
hydrogeology of the site provides a very high level of environmental protection of the uppermost 

https://newlook.dteenergy.com/wps/wcm/connect/5fc5752a-1132-49c8-b45a-0834e638e5d9/BelleRiverBottomAshImpoundmentGWMS.pdf?MOD=AJPERES
https://newlook.dteenergy.com/wps/wcm/connect/5fc5752a-1132-49c8-b45a-0834e638e5d9/BelleRiverBottomAshImpoundmentGWMS.pdf?MOD=AJPERES
https://newlook.dteenergy.com/wps/wcm/connect/b8ba525c-ed13-45b3-aa91-28d1535d04d1/BelleRiverBottomAshImpoundmentGWMR2018.pdf?MOD=AJPERES
https://newlook.dteenergy.com/wps/wcm/connect/5e66c0bd-e1cb-4362-904b-9fe9c05f8e66/BelleRiverBottomAshImpoundmentGWMR2017.pdf?MOD=AJPERES
https://newlook.dteenergy.com/wps/wcm/connect/5e66c0bd-e1cb-4362-904b-9fe9c05f8e66/BelleRiverBottomAshImpoundmentGWMR2017.pdf?MOD=AJPERES
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aquifer.  Based on the site geology and hydrogeology, there is no reasonable probability for the 
impoundments to have adverse effects to the off-site uppermost aquifer groundwater, human 
health or the environment given the relatively short duration of continued operation.  
Groundwater occurring in the deep confined uppermost aquifer is protected from CCR 
constituents in the BABs by a clay-rich aquitard with low hydraulic conductivity that is 82 or 
more feet thick from the bottom of the BABs.  Using the hydrogeologic information for the site, 
the time of travel for water from the base-grade elevation of the BABs down to the uppermost 
aquifer can be calculated using the following formula: 

V = Ki/Ne 

Where: 
 

V = Velocity (feet/day) 
K = Hydraulic Conductivity (3 x 10-8 cm/s based on high end silty clay-rich data) 
i = Downward Vertical Gradient (conservatively assumed to be one foot/foot)  
Ne = Effective Porosity (0.5 for clay-rich soil) 

From the above formula, the maximum downward flow velocity through the silty-clay confining 
unit to the uppermost aquifer is 6 x 10-8 cm/sec, or 0.063 feet/year.  Therefore, the time of travel 
for liquid from the base of the BABs through 82 feet of silty-clay (thinnest potential section of 
silty-clay confining unit above the uppermost aquifer at the base of the BABs CCR Unit) to the 
uppermost aquifer is approximately 1,300 years.  Therefore, given that BRPP operations began 
in 1984, and the fact that DTE Electric has publicly announced that it plans to cease operations 
at the BRPP by 2030 (refer to the 2019 Integrated Resource Plan (IRP) presented to and 
approved by the Michigan Public Service Commission (IRP)), there is no potential for the 
uppermost aquifer CCR groundwater monitoring system wells to be affected by the BRPP CCR 
BABs Unit.  Therefore, the natural clay-rich soil liner underlying the BABs CCR Unit consists of 
thick, low hydraulic conductivity clay, that provides the same, or better level of protection from 
potential migration of contaminants than the composite liner defined in 40 CFR § 257.70(b).   

Groundwater Use - Water supply wells are present within the sand and/or gravel rich aquifer 
units within the lacustrine unconsolidated sediments at depths of around 100 feet-bgs within 
between one-half and one mile to the west and southwest of the BRPP.  There is no on-site use 
of groundwater at the BRPP.  Surface water bodies present in the area of the BRPP include the 
Belle River (as close as 2,000 feet southwest and south of BRPP) and the St. Clair River (as 
close as one mile to the east of BRPP). 

Detection Monitoring - A groundwater monitoring system has been established for the BRPP 
BABs CCR Unit (BRPP GWMS).  The detection monitoring well network for the BABs CCR Unit 
currently consists of five monitoring wells that are screened in the uppermost aquifer.  The 
monitoring well locations are shown on Figure 2.  Detection monitoring at the monitoring well 
system has been completed since 2017 in accordance with § 257.93 and § 257.94 with 
compliance as required in § 257.71(d)(1)(i)(B)(2) being documented in the 2017, 2018 and 2019 

https://empoweringmichigan.com/wp-content/uploads/2019/03/IRP_Summary.pdf
https://newlook.dteenergy.com/wps/wcm/connect/5fc5752a-1132-49c8-b45a-0834e638e5d9/BelleRiverBottomAshImpoundmentGWMS.pdf?MOD=AJPERES
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Annual Reports prepared in accordance with § 257.90. See Appendix A for the 2019 GWMR, 
and the DTE website for the 2018 and 2017 GWMRs (BRPP 2018 GWMR and BRPP 2017 
GWMR).  
  

https://newlook.dteenergy.com/wps/wcm/connect/b8ba525c-ed13-45b3-aa91-28d1535d04d1/BelleRiverBottomAshImpoundmentGWMR2018.pdf?MOD=AJPERES
https://newlook.dteenergy.com/wps/wcm/connect/5e66c0bd-e1cb-4362-904b-9fe9c05f8e66/BelleRiverBottomAshImpoundmentGWMR2017.pdf?MOD=AJPERES
https://newlook.dteenergy.com/wps/wcm/connect/5e66c0bd-e1cb-4362-904b-9fe9c05f8e66/BelleRiverBottomAshImpoundmentGWMR2017.pdf?MOD=AJPERES
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3.0 Facility Compliance 
DTE Electric has a public repository of documents in accordance with 40 CFR § 257.107 which 
can be found here: DTE CCR Compliance Data and Information.  This repository demonstrates 
that the BRPP facility is in compliance with all record keeping, notification and internet posting 
requirements as required by 40 CFR 257 Subpart D.  DTE Electric audited their records to 
identify any gaps in compliance and none were noted.  As required by § 257.71(d)(1)(i)(A), a 
certification signed by the owner or operator that the BRPP BABs CCR Unit is in full compliance 
with this subpart, except for § 257.71(a)(1), has been included as Appendix B.  A summary of 
the key compliance metrics for the BRPP BABs is discussed below.   

Groundwater Monitoring System § 257.71(d)(1)(i)(B)(1) – In accordance with 40 CFR § 
257.91, a P.E. certified groundwater monitoring system is established for the BRPP BABs CCR 
Unit (BRPP GWMS). The monitoring well network for the BABs CCR Unit currently consists of 
five monitoring wells that are screened in the uppermost aquifer and are sufficient to ensure 
detection of groundwater contamination resulting from the BABs CCR Unit.  Given the presence 
of the thick natural clay-rich liner hydraulic barrier as discussed in Section 2 and the relatively 
small foot print of the BABs, the perimeter groundwater monitoring well network is appropriate to 
monitor the BRPP BABs CCR Unit.  The monitoring well locations are shown on Figure 2.  It 
should be noted that the uppermost aquifer is not present in the southeastern portion of the 
BABs CCR Unit.  Well Construction and Soil Boring Logs for the monitoring network are 
attached as Appendix C.   

Groundwater elevation data collected during the 2019 sampling events show that groundwater 
flow conditions within the uppermost aquifer are consistent with previous monitoring events.  
Groundwater potentiometric elevation summary maps are shown on Figure 7 and Figure 8, 
respectively.  Additional figures for 2017 and 2018 can be found on the DTE website located 
here: BRPP 2018 GWMR and BRPP 2017 GWMR.  There is a horizontally extensive clay with 
substantial vertical thickness of greater than 80 feet that isolates the uppermost aquifer from the 
BRPP BABs CCR Unit (refer to Figures 3through 6 for geologic cross sections).   

Detection Monitoring and Groundwater Statistical Analysis § 257.71(d)(1)(i)(B)(2) – The 
groundwater conditions have been consistent through all monitoring events completed since 
2017.  This continues to demonstrate that the downgradient wells are appropriately positioned 
to detect the presence of Appendix III parameters that could potentially migrate from the BRPP 
BABs CCR Unit.  This additionally demonstrates the unit has been in compliance with detection 
monitoring performed in accordance with § 257.94 as required in § 257.71(d)(1)(i)(B)(2). This is 
documented in the 2017 through 2019 Annual Reports prepared as required by 40 CFR § 
257.90. The 2019 GWMR is attached as Appendix A, 2018 and 2017 GWMRs can be found on 
the DTE website located here: BRPP 2018 GWMR and BRPP 2017 GWMR. 
 
Since establishment of the groundwater monitoring system, DTE Electric performs groundwater 
sampling semi-annually in accordance with the Groundwater Statistical Evaluation Plan (SEP, 
October 2017) located on the DTE website here: BRPP SEP.  
 

https://newlook.dteenergy.com/wps/wcm/connect/dte-web/home/community-and-news/common/environment/coal-combustion-residual
https://newlook.dteenergy.com/wps/wcm/connect/5fc5752a-1132-49c8-b45a-0834e638e5d9/BelleRiverBottomAshImpoundmentGWMS.pdf?MOD=AJPERES
https://newlook.dteenergy.com/wps/wcm/connect/b8ba525c-ed13-45b3-aa91-28d1535d04d1/BelleRiverBottomAshImpoundmentGWMR2018.pdf?MOD=AJPERES
https://newlook.dteenergy.com/wps/wcm/connect/5e66c0bd-e1cb-4362-904b-9fe9c05f8e66/BelleRiverBottomAshImpoundmentGWMR2017.pdf?MOD=AJPERES
https://newlook.dteenergy.com/wps/wcm/connect/b8ba525c-ed13-45b3-aa91-28d1535d04d1/BelleRiverBottomAshImpoundmentGWMR2018.pdf?MOD=AJPERES
https://newlook.dteenergy.com/wps/wcm/connect/5e66c0bd-e1cb-4362-904b-9fe9c05f8e66/BelleRiverBottomAshImpoundmentGWMR2017.pdf?MOD=AJPERES
https://newlook.dteenergy.com/wps/wcm/connect/2dc0b1f5-4e42-47ef-b753-fd139783dd6c/BelleRiverBottomAshImpoundmentsSEP.pdf?MOD=AJPERES
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Statistical evaluation of groundwater data is completed each time samples are collected in 
accordance with 40 CFR § 257.93.  Statistical methods for the BABs CCR Unit were selected 
based on the geology and hydrogeology at the Site (primarily the presence of clay/hydraulic 
barrier, the relatively small footprint of the BABs, and the low vertical and horizontal 
groundwater flow velocity), in addition to other supporting lines of evidence that the aquifer is 
unaffected by the CCR Unit (such as the consistency in concentrations of water quality data).  
Refer to the SEP (October 2017) located on the DTE website here: BRPP SEP, for further 
details on the statistical analysis and the 2019 GWMR attached as Appendix A for a summary 
of groundwater monitoring data and statistical analysis completed at each monitoring location.  
The 2018 and 2017 GWMRs are located on the DTE website here: BRPP 2018 GWMR and 
BRPP 2017 GWMR. 

Location Standards § 257.71(d)(1)(i)(B)(3) – The BRPP BABs CCR Unit is compliant with the 
location restrictions of 40 CFR § 257.60-64. The location restriction certification report (LR, 
October 2018) is available on the DTE website here: BRPP LR. 

Structural Stability and Safety Factor Assessments § 257.71(d)(1)(i)(B)(4 and 5) - 
Structural stability assessment and safety factor assessments, as required per 40 CFR 
§257.103 (f)(2)(v)(C)(7) and (8), are not required for the BRPP BABs surface impoundments 
and have therefore not been included with this submittal. 

Documentation of Design Specifications § 257.71(d)(1)(i)(C) – As the BRPP BABs rely on 
the natural clay liner, a design for the liner was not performed.   However, prior to the 
construction of BRPP, a significant geotechnical investigation demonstrated extensive clay 
deposits across the entire BRPP site as documented in a 1976 Subsurface Investigation and 
Foundation Report by Bechtel.  The Bechtel report included an evaluation of the native clay 
soils that were used in construction of the BRPP BABs CCR Unit surface impoundments, which 
are incised into the natural clay liner.  The evaluation included soil hydraulic conductivity testing 
showing the native clay soil has a hydraulic conductivity of around 2 x 10-8 cm/s.  The 1976 
Bechtel report is provided in Appendix D. 

Facilities with CCR surface impoundments located on properties adjacent to a water 
body § 257.71(d)(1)(i)(D) – The BRPP BABs CCR Unit is not located adjacent to a surface 
water body.  

Alternate Liner Application Placed in the Operating Record - § 257.71(d)(1)(i)(E) - This 
alternate liner demonstration application and supplemental materials submitted in this 
application have been placed in the facility’s operating record as required by § 257.105(f)(14).   
  

https://newlook.dteenergy.com/wps/wcm/connect/2dc0b1f5-4e42-47ef-b753-fd139783dd6c/BelleRiverBottomAshImpoundmentsSEP.pdf?MOD=AJPERES
https://newlook.dteenergy.com/wps/wcm/connect/b8ba525c-ed13-45b3-aa91-28d1535d04d1/BelleRiverBottomAshImpoundmentGWMR2018.pdf?MOD=AJPERES
https://newlook.dteenergy.com/wps/wcm/connect/5e66c0bd-e1cb-4362-904b-9fe9c05f8e66/BelleRiverBottomAshImpoundmentGWMR2017.pdf?MOD=AJPERES
https://newlook.dteenergy.com/wps/wcm/connect/5e66c0bd-e1cb-4362-904b-9fe9c05f8e66/BelleRiverBottomAshImpoundmentGWMR2017.pdf?MOD=AJPERES
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4.0 Conclusions 
This document demonstrates how the BRPP BAB CCR Unit meets the provisions of the initial 
application for an alternate liner demonstration by: 
 Demonstrating continued compliance with the CCR Rule for all record keeping, notification 

and internet posting requirements. In addition, detection monitoring is completed at the 
established groundwater monitoring network as required by 40 CFR § 257.93 and § 257.94 
and annual reporting as required by 40 CFR § 257.90 documents compliance with the 
detection monitoring program; 

 Demonstrating the presence of a natural geologic barrier underlying the BRPP BABs CCR 
Unit, that consists of a thick (> 80 feet), low hydraulic conductivity clay, that provides the 
same, or better level of protection from potential migration of contaminants than the 
composite liner defined in 40 CFR § 257.70(b); 

 Demonstrating that the BRPP BABs CCR Unit is compliant with the location restrictions of 
40 CFR § 257.60-64 and that the structural stability and safety factor assessments as 
required per 40 CFR § 257.103 (f)(2)(v)(C)(7) and (8) are not required;  

 Including the BRPP BABs impoundment natural clay liner soil assessment performed prior 
to construction of the BABs surface impoundments; 

 Documenting the BRPP BABs are not located adjacent to a surface water body; and 
 Placing this alternate liner demonstration application and supplemental materials submitted 

in this application in the facility’s operating record as required by § 257.105(f)(14).  

Therefore, it is requested that the EPA approve DTE Electric’s initial application to complete an 
alternate liner demonstration prepared per 40 CFR § 257.71(d)(i) for the BRPP BABs CCR Unit.  
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Monitoring Well 
ID

Screen Interval 
Lithology

Screen Interval 
Depth (ft BGS)

Screen Interval 
Elevation 
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Executive Summary 
On April 17, 2015, the United States Environmental Protection Agency (USEPA) published the 
final rule for the regulation and management of Coal Combustion Residuals (CCR) under the 
Resource Conservation and Recovery Act (RCRA) (the CCR Rule), as amended July 30, 2018.  The 
CCR Rule, which became effective on October 19, 2015 (amendment effective August 29, 2018), 
applies to the DTE Electric Company (DTE Electric) Belle River Power Plant (BRPP) CCR 
Bottom Ash Basins (BABs) CCR unit.  Pursuant to the CCR Rule, no later than January 31, 2018, 
and annually thereafter, the owner or operator of a CCR unit must prepare an annual 
groundwater monitoring and corrective action report for the CCR unit documenting the status 
of groundwater monitoring and corrective action for the preceding year in accordance with 
§257.90(e).  On behalf of DTE Electric, TRC Engineers Michigan, Inc., the engineering entity of 
TRC Environmental Corporation (TRC), has prepared this Annual Groundwater Monitoring 
Report for calendar year 2019 activities at the BRPP BABs CCR unit.  

The groundwater sampling results were below prediction limits for Appendix III indicator 
parameters during both the March and October 2018 semiannual monitoring events; therefore, no 
statistically significant increases (SSIs) were reported for the Belle River Power Plant Bottom Ash 
Basins (BRPP BABs) CCR unit.  As such, DTE Electric continued detection monitoring at the BRPP 
BABs CCR Unit in 2019 pursuant to §257.94 of the CCR Rule. 

The semiannual detection monitoring events for 2019 were completed in March and September 
2019 and included sampling and analyzing groundwater within the groundwater monitoring 
system for the indicator parameters listed in Appendix III to the CCR Rule.  As part of the 
statistical evaluation, the data collected during detection monitoring events are evaluated to 
identify SSIs in detection monitoring parameters to determine if concentrations in detection 
monitoring well samples exceed prediction limits.  Detection monitoring data that have been 
collected and evaluated in 2019 are presented in this report. 

Potential SSIs over prediction limits were noted for a few Appendix III constituents in one or 
more downgradient wells during the March and September 2019 monitoring events.  These 
potential SSIs were either not statistically significant (i.e. verification resampling did not 
confirm the exceedance) or were evaluated and determined to be a result of natural variability 
in groundwater quality as documented in an alternative source demonstration (ASD) and not 
attributable to the BRPP BABs CCR unit.  With the very thick continuous silty clay-rich 
confining unit beneath the BRPP BABs CCR unit, it is not possible for the uppermost aquifer to 
have been affected by CCR from BRPP operations that began in the 1980s.  Therefore, detection 
monitoring will be continued at the BRPP BABs CCR unit in accordance with §257.94 of the 
CCR Rule. 



 

TRC | DTE Electric Company 1-1 
X:\WPAAM\PJT2\320511\0003\GMR\BABS\R320511.3 BRPP BABS.DOCX Final   January 2020 

Section 1 
Introduction 

1.1 Program Summary 
On April 17, 2015, the United States Environmental Protection Agency (USEPA) published the 
final rule for the regulation and management of Coal Combustion Residuals (CCR) under the 
Resource Conservation and Recovery Act (RCRA) (the CCR Rule), as amended July 30, 2018.  
The CCR Rule, which became effective on October 19, 2015 (amendment effective August 29, 
2018), applies to the DTE Electric Company (DTE Electric) Belle River Power Plant (BRPP) CCR 
Bottom Ash Basins (BABs).  Pursuant to the CCR Rule, no later than January 31, 2018, and 
annually thereafter, the owner or operator of a CCR unit must prepare an annual groundwater 
monitoring and corrective action report for the CCR unit documenting the status of 
groundwater monitoring and corrective action for the preceding year in accordance with 
§257.90(e).  On behalf of DTE Electric, TRC Engineers Michigan, Inc., the engineering entity of 
TRC Environmental Corporation (TRC), has prepared this Annual Groundwater Monitoring 
Report for calendar year 2019 activities at the BRPP BABs CCR unit (2019 Annual Report). 

The groundwater sampling results were below background limits for Appendix III indicator 
parameters during both the March and October 2018 semiannual monitoring events; therefore, no 
statistically significant increases (SSIs) were reported for the Belle River Power Plant Bottom Ash 
Basins (BRPP BABs) CCR unit.  As such, DTE Electric continued detection monitoring at the BRPP 
BABs CCR Unit in 2019 pursuant to §257.94 of the CCR Rule.  This 2019 Annual Report presents 
the monitoring results and the statistical evaluation of the detection monitoring parameters 
(Appendix III to Part 257 of the CCR Rule) for the March and September 2019 semiannual 
groundwater monitoring events for the BRPP BABs CCR unit.  Detection monitoring for these 
events continued to be performed in accordance with the CCR Groundwater Monitoring and 
Quality Assurance Project Plan – DTE Electric Company Belle River Power Plant Bottom Ash Basins 
and Diversion Basin (QAPP) (TRC, July 2016; revised August 2017) and statistically evaluated per 
the Stats Plan (TRC, October 2017).  As part of the statistical evaluation, the data collected 
during detection monitoring events are evaluated to identify SSIs of detection monitoring 
parameters compared to background levels. 

1.2 Site Overview 
The BRPP is located in Section 13, Township 4 North, Range 16 East, at 4505 King Road, China 
Township in St. Clair County, Michigan.  The BRPP was constructed in the early 1980s with 
plant operations beginning in 1984.  Prior to Detroit Edison Company’s operations commencing 
in the 1980s, the BRPP property was generally wooded and farmland.  The property has been 
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used continuously as a coal fired power plant since Detroit Edison Company (now DTE Electric) 
began power plant operations at BRPP in 1984 and is generally constructed over a natural 
clay-rich soil base.  The BABs have been in use with the BRPP since it began operation and have 
collected CCR bottom ash that is periodically cleaned out and either sold for beneficial reuse 
or disposed of at the Range Road Landfill (RRLF). 

The BRPP BABs are two adjacent physical sedimentation basins that are slightly raised CCR 
surface impoundments referred to as the North and South BABs, located north of the BRPP.  
These are considered one CCR unit.  The BABs receive sluiced bottom ash and other process flow 
water from the power plant.  Discharge water from each BAB flows over an outlet weir that 
gravity flows to a site storm water conveyance network of ditches and pipes, then flows into the 
diversion basin (DB) CCR unit, which is monitored as a separate CCR unit in accordance with 
the CCR Rule and addressed in a separate 2019 Annual Report.   

The DB is an incised CCR surface impoundment located east of the BRPP. Water flows into the 
DB from the North and South BABs through a network of pipes and ditches.  The DB discharges 
to the St. Clair River with other site wastewater in accordance with a National Pollution 
Discharge Elimination System (NPDES) permit. 

1.3 Geology/Hydrogeology 
The BRPP BABs CCR unit is located approximately one-mile west of the St. Clair River.  The 
BRPP BABs CCR unit is underlain by more than 130 feet of unconsolidated sediments, with the 
lower confining Bedford Shale generally encountered from 135 to 145 feet below ground surface 
(bgs).  In general, the BRPP BABs CCR unit is initially underlain by at least 90 to as much as 
136 feet of laterally extensive low hydraulic conductivity silty clay-rich deposits.  The depth to 
the top of the confined sand-rich uppermost aquifer encountered immediately beneath the silty 
clay-rich deposits varies up to 46 feet within the monitoring well network and rapidly thins to the 
south and east of the BABs and pinches out (e.g., no longer present) to the southeast in the vicinity 
of SB-16-01 (Figure 1).  Consequently, the uppermost aquifer is not laterally contiguous across 
the entire BRPP BABs CCR unit, and not present beneath the southeastern corner of the BABs.   

The variability in the depth to the uppermost aquifer is a consequence of the heterogeneity of 
the glacial deposits and is driven by the lateral discontinuity of the sand outwash within the 
encapsulating fine-grained, silty clay till that confines the uppermost aquifer.  There is an 
apparent lack of interconnection and/or significant vertical variation between the uppermost 
aquifer sand unit(s) encountered across the BRPP BABs CCR unit as demonstrated by the 
extensive amount of time (months) it took for water levels in monitoring well MW-16-02 to 
reach equilibrium after well construction and development (TRC, 2017).  
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Given the horizontally expansive clay with substantial vertical thickness that isolates the 
uppermost aquifer from the BRPP BABs CCR unit, the heterogeneity of the glacial deposits 
(with the top of the uppermost aquifer elevation across the BABs, where present varying up to 
46 feet vertically), the no flow boundary where no sand or gravel is present in the southeastern 
portion of the BABs CCR unit area, and the apparent lack of hydraulic interconnectedness of the 
uppermost aquifer encountered at the BABs in some areas, it is not appropriate to infer horizontal 
flow direction or gradients across the BRPP BABs CCR unit. 

In addition, the elevation of CCR-affected water maintained within the BRPP BABs is 
approximately 5 feet above the potentiometric surface elevations in the uppermost aquifer at 
the BABs CCR unit area.  This suggests that if the CCR affected surface water in the BABs were 
able to penetrate the silty clay-rich underlying confining unit that the head on that release likely 
would travel radially away from the BABs within the uppermost aquifer.  However, with the 
very thick continuous silty clay-rich confining unit beneath the BRPP it is not possible for the 
uppermost aquifer to have been affected by CCR from BRPP operations that began in the 1980s. 

Due to the relatively small footprint of the BABs, the low vertical and horizontal groundwater 
flow velocity, the potential for radial flow, and the fact that the saturated unit being monitored 
is isolated by a laterally contiguous silty-clay unit, which significantly impedes vertical 
groundwater flow thus preventing the monitored saturated zone from potentially being 
affected by CCR, monitoring of the BRPP BABs CCR unit using intrawell statistical methods is 
appropriate.  In addition, because the uppermost aquifer is not uniformly present across the 
BABs CCR unit, there are no clear upgradient wells.  As such, intrawell statistical approaches 
are being used during detection monitoring as discussed in the Stats Plan. 
 



 

TRC | DTE Electric Company 2-1 
X:\WPAAM\PJT2\320511\0003\GMR\BABS\R320511.3 BRPP BABS.DOCX Final   January 2020 

Section 2 
Groundwater Monitoring 

2.1 Monitoring Well Network 
A groundwater monitoring system has been established for the BRPP BABs CCR unit as detailed 
in the Groundwater Monitoring System Summary Report – DTE Electric Company Belle River Power 
Plant Bottom Ash Basins and Diversion Basin Coal Combustion Residual Units (GWMS Report) (TRC, 
October 2017).  The detection monitoring well network for the BABs CCR unit currently consists 
of five monitoring wells that are screened in the uppermost aquifer.  The monitoring well 
locations are shown on Figure 2.   

As discussed in the Stats Plan, intrawell statistical methods for the BABs CCR unit were selected 
based on the geology and hydrogeology at the Site (primarily the presence of clay/hydraulic 
barrier, the variability in the presence of the uppermost aquifer across the site, and presence of 
no flow boundary on the southeast side of the aquifer), in addition to other supporting lines of 
evidence that the aquifer is unaffected by the CCR unit (such as the consistency in concentrations 
of water quality data).  An intrawell statistical approach requires that each of the downgradient 
wells doubles as a background and compliance well, where data from each individual well 
during a detection monitoring event is compared to a statistical limit developed using the 
background dataset from that same well.  Monitoring wells MW-16-01 through MW-16-04 and 
MW-16-09 are located around the north, east and south perimeter of the BABs and provide data 
on both background and downgradient groundwater quality that has not been affected by the 
CCR unit (total of five background/downgradient monitoring wells). 

2.2 Semiannual Groundwater Monitoring 
The semiannual monitoring parameters for the detection groundwater monitoring program were 
selected per the CCR Rule’s Appendix III to Part 257 – Constituents for Detection Monitoring.  
The Appendix III indicator parameters consist of boron, calcium, chloride, fluoride, pH (field 
reading), sulfate, and total dissolved solids (TDS) and were analyzed in accordance with the 
sampling and analysis plan included within the QAPP.  In addition to pH, the collected field 
parameters included dissolved oxygen, oxidation reduction potential, specific conductivity, 
temperature, and turbidity. 

2.2.1 Data Summary 
The first semiannual groundwater detection monitoring event for 2019 was performed 
during March 18 to 20, 2019 by TRC personnel and samples were analyzed by 
TestAmerica in accordance with the QAPP.  Static water elevation data were collected 
at all five monitoring well locations.  Groundwater samples were collected from the five 
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detection monitoring wells for the Appendix III indicator parameters and field 
parameters.  A summary of the groundwater data collected during the March 2019 
event is provided on Table 1 (static groundwater elevation data), Table 2 (field data), 
and Table 3 (analytical results). 

The second semiannual groundwater detection monitoring event for 2019 was performed 
during September 16 to 17, 2019 by TRC personnel and samples were analyzed by 
TestAmerica in accordance with the QAPP.  Static water elevation data were collected 
at all five monitoring well locations.  Groundwater samples were collected from the five 
detection monitoring wells for the Appendix III indicator parameters and field 
parameters.  A summary of the groundwater data collected during the October 2018 
event is provided on Table 1 (static groundwater elevation data), Table 2 (field data), 
and Table 4 (analytical results). 

2.2.2 Data Quality Review 
Data from each round were evaluated for completeness, overall quality and usability, 
method-specified sample holding times, precision and accuracy, and potential sample 
contamination.  The data were found to be complete and usable for the purposes of 
the CCR monitoring program.  Data quality reviews are summarized in Appendix B. 

2.2.3 Groundwater Flow Rate and Direction 
As presented in the GWMS Report, and mentioned above, given the horizontally 
expansive clay with substantial vertical thickness that isolates the uppermost aquifer from 
the BRPP BABs CCR unit; the heterogeneity of the glacial deposits (with the top of the 
uppermost aquifer elevation across the BABs; where present, varying up to 46 feet 
vertically); the no flow boundary where no sand or gravel is present in the southeastern 
portion of the BRPP BABs CCR unit area; and the apparent lack of hydraulic 
interconnectedness of the uppermost aquifer encountered at the BABs in some areas, it is 
not appropriate to infer horizontal flow direction or gradients across the site.  
Groundwater elevations measured across the Site during the March 2019 sampling event 
are provided on Table 1 and are summarized in plan view on Figure 3.  Groundwater 
elevations measured across the Site during the September 2019 sampling event are 
provided on Table 1 and are summarized in plan view on Figure 4.   

Groundwater elevation data collected during the 2019 sampling events show that 
groundwater conditions within the uppermost aquifer are consistent with previous 
monitoring events and continue to demonstrate that the downgradient wells are 
appropriately positioned to detect the presence of Appendix III parameters that could 
potentially migrate from the BRPP BABs CCR unit. 
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Section 3 
Statistical Evaluation 

3.1 Establishing Background Limits 
Per the Stats Plan, background limits were established for the Appendix III indicator parameters 
following the collection of at least eight background monitoring events using data collected 
from each of the five established detection monitoring wells (MW-16-01 through MW-16-04 and 
MW-16-09).  The statistical evaluation of the background data is presented in the 2017 Annual 
Report.  The Appendix III background limits for each monitoring well will be used throughout 
the detection monitoring period to determine whether groundwater has been impacted from 
the BRPP BABs CCR unit by comparing concentrations in the detection monitoring wells to 
their respective background limits for each Appendix III indicator parameter.   

3.2 Data Comparison to Background Limits – First Semiannual Event (March 2019) 
The concentrations of the indicator parameters in each of the detection monitoring wells 
(MW-16-01 through MW-16-04 and MW-16-09) were compared to their respective statistical 
background limits calculated from the background data collected from each individual well (i.e., 
monitoring data from MW-16-01 is compared to the background limit developed using the 
background dataset from MW-16-01, and so forth). 

The comparisons of the March 2019 monitoring event data to background limits are presented 
on Table 3.  The statistical evaluation of the March 2019 Appendix III indicator parameters 
showed potential initial SSIs over background for: 

 Total dissolved solids (TDS) at MW-16-01; and 

 Sulfate at MW-16-04. 

3.3 Verification Resampling for the First Semiannual Event 
Verification resampling is recommended per the Stats Plan and the USEPA’s Statistical Analysis 
of Groundwater Monitoring Data at RCRA Facilities, Unified Guidance (Unified Guidance, USEPA, 
2009) to achieve performance standards as specified by §257.93(g) in the CCR Rule.  Per the 
Stats Plan, if there is an exceedance of a prediction limit for one or more of the parameters, the 
well(s) of concern will be resampled within 30 days of the completion of the initial statistical 
analysis.  Only constituents that initially exceed their statistical limit (i.e., have no previously 
recorded SSIs) will be analyzed for verification purposes. 
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Verification resampling for the March 2019 event was conducted on May 9, 2019 by TRC 
personnel.  Groundwater samples were collected for total dissolved solids at MW-16-01 and 
sulfate at MW-16-04, In accordance with the QAPP.  A summary of the analytical results 
collected during the May 2019 resampling event is provided on Table 3.  The associated data 
quality review is included in Appendix A. 

The verification results for TDS (MW-16-01) and sulfate (MW-16-04) are above the prediction 
limits, consequently the initial potential SSIs from the March 2019 event are confirmed at these 
locations.   

According to §257.94(e), in the event that the facility determines, pursuant to §257.93(h), that 
there is a SSI over background levels for one or more of the Appendix III constituents, the 
facility will, within 90 days of detecting a SSI, demonstrate that a source other than the CCR 
unit caused the SSI, or the SSI resulted from error in sampling, analysis, statistical evaluation, or 
natural variation in groundwater quality.  If an alternate source demonstration (ASD) is not 
completed within the 90-day period, the owner or operator of the CCR unit must initiate an 
assessment monitoring program as required under §257.95.  If an ASD is completed, a 
certification from a qualified professional engineer is required, and the CCR unit may continue 
with detection monitoring.  The facility must also include the ASD in the annual groundwater 
monitoring and corrective action report required by §257.90(e), in addition to the certification 
by a qualified professional engineer. 

DTE Electric prepared an ASD dated August 8, 2019, Alternate Source Demonstration: 2019 First 
Semi Annual Detection Monitoring Sampling Event Bell River Power Plant Coal Combustion Residual 
Bottom Ash Basins (April 2019 ASD).  This ASD demonstrates that the SSIs confirmed above are 
from natural variability in groundwater quality and not from a release of the BRPP BABs CCR 
unit and is provided in Appendix A.  As such, detection monitoring continued at the BRPP 
BABs CCR unit in 2019. 

3.4 Data Comparison to Background Limits – Second Semiannual Event 
(September 2019) 

The concentrations of the indicator parameters in each of the detection monitoring wells 
(MW-16-01 through MW-16-04 and MW-16-09) were compared to their respective statistical 
background limits calculated from the background data collected from each individual well (i.e., 
monitoring data from MW-16-01 is compared to the background limit developed using the 
background dataset from MW-16-01, and so forth).The comparisons of the September 2019 
monitoring event are presented on Table 4.  The statistical evaluation of the September 2019 
Appendix III indicator parameters showed potential initial SSIs over background for: 

 Calcium at MW-16-03; 
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 Chloride at MW-16-03; and 

 Sulfate at MW-16-04 

The sulfate concentration at MW-16-04 is a continued exceedance of the prediction limit that has 
been demonstrated to be from natural variability and is not from a release from the CCR unit as 
presented in the August 2019 ASD (Appendix A). 

3.5 Verification Resampling for the Second Semiannual Event 

Verification resampling for the September 2019 event was conducted on November 11, 2019 by 
TRC personnel.  Groundwater samples were collected for calcium and chloride at MW-16-03, in 
accordance with the QAPP.  A summary of the analytical results collected during the November 
2019 resampling event is provided on Table 4.  The associated data quality review is included in 
Appendix B. 

The calcium and chloride verification results are below the prediction limits, consequently the 
initial potential SSIs from the September 2019 event are not confirmed.  Therefore, in accordance 
with the Stats Plan and the Unified Guidance, the initial exceedances are not statistically 
significant, and no SSIs will be recorded for the September 2019 monitoring event. 
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Section 4 
Conclusions and Recommendations 

Potential SSIs over background limits were noted for a few Appendix III constituents in one or 
more downgradient wells during the March and September 2019 monitoring events.  These 
potential SSIs were either not statistically significant (i.e. verification sampling did not confirm 
the exceedance) or were evaluated and determined to be a result of natural variability in 
groundwater quality as documented in an ASD (Appendix A) and not attributable to the BRPP 
BABs CCR unit.  As discussed above and in the GWMS Report, with the presence of the 
vertically and horizontally extensive clay-rich confining till beneath the BRPP BABs CCR unit, it 
is not possible for the uppermost aquifer to have been affected by CCR from operations.  In 
addition, due to limitations on CCR Rule implementation timelines, the background data sets 
are of relatively short duration for capturing the occurrence of natural temporal changes in the 
aquifer.  Therefore, detection monitoring will be continued at the BRPP BABs CCR unit in 
accordance with §257.94. No corrective actions were performed in 2019.  The next semiannual 
monitoring event is scheduled for the second calendar quarter of 2020. 
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Table 1
Summary of Groundwater Elevation Data – March and September 2019

Belle River Power Plant Bottom Ash Basins – RCRA CCR Monitoring Program
China Township, Michigan

Well ID
Date Installed

TOC Elevation
Geologic Unit of 

Screened Interval
Screened Interval 

Elevation
Unit ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft

Measurement Date
Depth to 
Water

GW 
Elevation

Depth to 
Water

GW 
Elevation

Depth to 
Water

GW 
Elevation

Depth to 
Water

GW 
Elevation

Depth to 
Water

GW 
Elevation

3/18/2019 15.88 574.18 13.40 575.54 16.27 574.39 16.64 573.87 16.46 574.34
9/16/2019 15.88 574.18 13.38 575.56 16.16 574.50 16.53 573.98 16.35 574.45

Notes:
Elevations are reported in feet relative to the North American Vertical Datum of 1988.
ft BTOC - feet Below top of casing.

Sand

496.3 to 491.3

3/15/2016 6/1/2016
588.94 590.66

Sand Silty Sand

494.3 to 489.3 456.0 to 451.0

MW-16-01 MW-16-02 MW-16-03
3/17/2016

590.06

MW-16-04
3/8/2016
590.51

Sand

468.5 to 463.5 452.3 to 447.3

MW-16-09
6/2/2016
590.80

Sand
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Table 2
Summary of Field Data – March and September 2019

Belle River Power Plant Bottom Ash Basins – RCRA CCR Monitoring Program
China Township, Michigan

Sample Location Sample Date
Dissolved 
Oxygen
(mg/L)

Oxidation 
Reduction 
Potential

(mV)

pH
(SU)

Specific 
Conductivity
(umhos/cm)

Temperature
(deg C)

Turbidity
(NTU)

3/18/2019 0.17 -134.9 7.6 1,822 10.30 2.42
9/16/2019 0.16 -172.1 7.6 1,614 13.44 2.06
3/18/2019 1.34 -116.3 7.6 1,428 10.90 2.13
9/16/2019 0.33 -167.1 7.5 1,267 15.49 1.57
3/18/2019 1.14 -163.4 7.9 2,088 10.50 1.13
9/16/2019 0.16 -194.2 7.6 1,840 14.89 0.96
3/18/2019 1.34 -168.7 7.9 1,899 10.00 45.3
9/16/2019 0.14 -211.2 7.8 1,676 16.06 50.2
3/20/2019 1.17 -237.8 8.0 2,933 10.80 68.7
9/17/2019 0.14 21.1 8.0 2,994 14.34 120

Notes:
mg/L - milligrams per liter.
mV - milliVolt.
SU - standard unit.
umhos/cm - micro-mhos per centimeter.
deg C - degrees Celcius.
NTU - nephelometric turbidity units.

MW-16-01

MW-16-02

MW-16-03

MW-16-04

MW-16-09
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Table 3
Comparison of Appendix III Parameter Results to Background Limits – March and May 2019

Belle River Power Plant Bottom Ash Basins – RCRA CCR Monitoring Program
China Township, Michigan

3/18/2019 5/9/2019(1) 3/18/2019 3/18/2019 3/18/2019 5/9/2019(1) 3/20/2019
Constituent Unit Data Data Data

Appendix III
Boron ug/L 1,200 -- 1,300 1,200 1,300 1,200 1,300 1,000 -- 1,100 1,600 1,900
Calcium ug/L 41,000 -- 45,000 54,000 59,000 33,000 36,000 42,000 -- 64,000 32,000 41,000
Chloride mg/L 480 -- 530 370 400 570 690 500 -- 520 960 1,100
Fluoride mg/L 1.6 -- 1.9 1.1 1.3 1.6 1.9 1.6 -- 1.9 1.3 1.8
pH, Field SU 7.6 7.7 7.6 - 8.1 7.6 7.4 - 8.0 7.9 7.5 - 8.3 7.9 7.7 7.5 - 8.4 8.0 7.7 - 8.7
Sulfate mg/L 5.8 -- 8.1 4.8 20 2.4 14 27 24(2) 18 18 40
Total Dissolved Solids mg/L 960 970(2) 950 730 890 1,100 1,100 990 -- 1,100 1,700 2,000

Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
All metals were analyzed as total unless otherwise specified.
 Bold font indicates an exceedance of the Prediction Limit (PL).

RESULT  Shading and bold font indicates a confirmed exceedance of the Prediction Limit (PL).
(1) - Results shown for verification sampling performed on 5/9/2019.

(2) - New successful alternative source demonstration was completed following confirmation of the initial statistically significant exceedance.

PL PL

Sample Location:
Sample Date:

MW-16-09MW-16-04MW-16-03MW-16-02MW-16-01

PLPLPL
Data Data
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Table 4
Comparison of Appendix III Parameter Results to Background Limits – September and November 2019

Belle River Power Plant Bottom Ash Basins – RCRA CCR Monitoring Program
China Township, Michigan

9/16/2019 9/16/2019 9/16/2019 11/11/2019(1) 9/16/2019 9/17/2019
Constituent Unit Data Data Data Data

Appendix III
Boron ug/L 1,000 1,300 1,100 1,300 1,100 -- 1,300 1,000 1,100 1,500 1,900
Calcium ug/L 43,000 45,000 58,000 59,000 38,000 20,000 36,000 47,000 64,000 37,000 41,000
Chloride mg/L 460 530 350 400 1,000 600 690 480 520 920 1,100
Fluoride mg/L 1.8 1.9 1.1 1.3 1.8 -- 1.9 1.7 1.9 1.4 1.8
pH, Field SU 7.6 7.6 - 8.1 7.5 7.4 - 8.0 7.6 7.8 7.5 - 8.3 7.8 7.5 - 8.4 8.0 7.7 - 8.7
Sulfate mg/L 7.5 8.1 5.8 20 1.7 -- 14 20(2) 18 12 40
Total Dissolved Solids mg/L 950 950 770 890 1,000 -- 1,100 970 1,100 1,800 2,000

Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
-- = not analyzed.
All metals were analyzed as total unless otherwise specified.
 Bold font indicates an exceedance of the Prediction Limit (PL).

RESULT  Shading and bold font indicates a confirmed exceedance of the Prediction Limit (PL).
(1) - Results shown for verification sampling performed on 11/11/2019.
(2) - Concentration addressed through first 2019 Semiannual alternative source demonstration.

PL PL

Sample Location:
Sample Date:

MW-16-09MW-16-04MW-16-03MW-16-02MW-16-01

PLPLPL
Data
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Appendix A 
Alternative Source Demonstration: First 2019 

Semiannual Detection Monitoring Sampling Event 
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Technical Memorandum 
 

Date:  August 8, 2019 

To:  Christopher P. Scieszka 

DTE Electric Company 

From:  Graham Crockford, TRC 

David McKenzie, TRC 

Project No.:  320511.0003.0000 Phase 001, Task 001 

Subject:  Alternate Source Demonstration: 2019 First Semi Annual Detection Monitoring 

Sampling Event Belle River Power Plant Coal Combustion Residual Bottom Ash Basins 
 

Introduction 
On April 17, 2015, the United States Environmental Protection Agency (USEPA) published the final 

rule for the regulation and management of Coal Combustion Residuals (CCR) under the Resource 

Conservation and Recovery Act (RCRA) (the CCR Rule).  The CCR Rule, which became effective on 

October 19, 2015, applies to the DTE Electric Company (DTE Electric) Belle River Power Plant (BRPP) 

CCR Bottom Ash Basins (BABs) CCR unit. 

TRC Engineers Michigan, Inc. (TRC) conducted the first semiannual 2019 detection monitoring event  

for the BRPP BABs CCR unit on behalf of DTE Electric on March 18 through March 20, 2019 in 

accordance with the CCR Groundwater Monitoring and Quality Assurance Project Plan – DTE Electric 

Company Belle River Power Plant Bottom Ash Basins and Diversion Basin (QAPP) (TRC, July 2016; revised 

March and August 2017).  The semiannual groundwater monitoring event included the statistical 

evaluation of the detection monitoring parameters (Appendix III to Part 257 of the CCR Rule) for the 

BRPP BABs CCR unit.  This event is the fourth detection monitoring event performed to comply with 

§257.94.  As part of the statistical evaluation, the data collected during detection monitoring events are 

evaluated to identify statistically significant increases (SSIs) in detection monitoring parameters to 

determine if concentrations in detection monitoring well samples exceed background levels.  The 

statistical analysis was performed pursuant to §257.93(f) and (g), and in accordance with the 

Groundwater Statistical Evaluation Plan (Stats Plan) (TRC, 2017). 

The statistical evaluation of the March 2019 Appendix III indicator parameters showed potential SSIs 

over background for: 

 Total Dissolved Solids (TDS) at MW‐16‐01; and 

 Sulfate at MW‐16‐04 

All other Appendix III constituents were within the statistical background limits. 
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In accordance with §257.94(3)(2), DTE Electric may demonstrate that a source other than the CCR 

unit caused the SSI or that the SSI resulted from error in sampling, analysis, statistical evaluation, or 

natural variation in groundwater quality.  This Alternate Source Demonstration (ASD) has been 

prepared to evaluate the potential SSIs identified in the March 2019 detection monitoring event. 

Background 
The BRPP is located in China Township in St. Clair County, Michigan.  The site location is shown in 

Figure 1.  The BRPP was constructed in the early 1980s with plant operations beginning in 1984.  The 

property has been used continuously as a coal fired power plant since Detroit Edison Company (now 

DTE Electric) began power plant operations at BRPP in 1984 and is generally constructed over a 

natural clay rich soil base.  The BABs have been in use with the BRPP since it began operation and 

have collected CCR bottom ash that is periodically cleaned out and either sold for beneficial reuse or 

disposed of at the Range Road Landfill (RRLF). 

The BRPP BABs are two adjacent physical sedimentation basins that are slightly raised CCR surface 

impoundments referred to as the North and South BABs, located north of the BRPP.  These are 

considered one CCR unit.  The BABs receive sluiced bottom ash and other process flow water from 

the power plant.  Discharge water from each BAB gravity flows over an outlet weir to a conveyance 

network of ditches and pipes, then flows into the diversion basin (DB) CCR unit, which is monitored 

as a separate CCR unit in accordance with the CCR Rule.   

The BRPP BABs CCR unit is located approximately one‐mile west of the St. Clair River.  The BRPP 

BABs CCR unit is underlain by more than 130 feet of unconsolidated sediments, with the lower 

confining Bedford Shale generally encountered from 135 to 145 feet below ground surface (bgs).  In 

general, the BRPP BABs CCR unit is initially underlain by at least 90 to as much as 136 feet of laterally 

extensive low hydraulic conductivity silty clay‐rich deposits.  The depth to the top of the confined 

sand‐rich uppermost aquifer encountered immediately beneath the silty clay‐rich deposits varies up 

to 46 feet within the monitoring well network and rapidly thins to the south and east of the BABs and 

pinches out (e.g., no longer present) to the southeast.  Consequently, the uppermost aquifer is not 

laterally contiguous across the entire BRPP BABs CCR unit, and not present in the southeastern 

corner of the BABs. 

The detection monitoring well network for the BABs CCR unit currently consists of five monitoring 

wells that are screened in the uppermost aquifer.  As discussed in the Stats Plan, intrawell statistical 

methods for the BABs CCR unit were selected based on the geology and hydrogeology at the Site 

(primarily the presence of clay/hydraulic barrier, the variability in the presence of the uppermost 

aquifer across the site, and presence of no flow boundary on the southeast side of the aquifer), in 

addition to other supporting lines of evidence that the aquifer is unaffected by the CCR unit (such as 

the consistency in concentrations of water quality data).  Monitoring wells MW‐16‐01 through 

MW‐16‐04 and MW‐16‐09 are located around the north, east and south perimeter of the BABs and 

provide data on both background and downgradient groundwater quality that has not been affected 
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by the CCR unit (total of five background/downgradient monitoring wells).  The monitoring well 

locations are shown in Figure 2.  The Groundwater Monitoring System Summary Report – DTE Electric 

Company Belle River Power Plant Bottom Ash Basins and Diversion Basin Coal Combustion Residual Units, 

(GWMS Report) details the groundwater monitoring system (TRC, October 2017). 

Alternate Source Demonstration 
Verification resampling was performed as recommended per the Stats Plan and the USEPA’s 

Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified Guidance (Unified 

Guidance, USEPA, 2009) to achieve performance standards as specified by §257.93(g) in the CCR 

rules.  Per the Stats Plan, if there is an exceedance of a prediction limit for one or more of the 

parameters, the well(s) of concern will be resampled within 30 days of the completion of the initial 

statistical analysis.  Only constituents that initially exceed their statistical limit (i.e., have no 

previously recorded SSIs) will be analyzed for verification purposes.  As such, verification resampling 

was conducted on May 9, 2019, by TRC personnel.  Groundwater samples were collected for TDS at 

monitoring well MW‐16‐01 and sulfate at monitoring well MW‐16‐04 in accordance with the Quality 

Assurance Project Plan (TRC, July 2016, revised in March and August 2017).  A summary of the 

groundwater data collected during the verification resampling event is provided on Table 1.  The 

associated data quality review is included in Attachment A. 

The verification resampling confirmed the TDS exceedance at MW‐16‐01 and the sulfate exceedance at 

MW‐16‐04 during the May 2019 verification sampling event.  The following discussion presents the 

ASD for the confirmed prediction limit exceedances.  

TDS at MW‐16‐01: The TDS concentrations at MW‐16‐01, shown graphically as data points greater 

than the prediction limit in Figure 3, are likely the result of natural spatial variability in groundwater 

quality at the site and a statistical false positive, and not the result of a release from the BRPP BABs 

CCR unit.  Multiple lines of evidence are provided in support of this conclusion and are as follows: 

 Spatial variability in groundwater quality – After 8 background sampling events, the prediction 

limits calculated for each of the 5 monitoring wells range from 890 mg/L to 2,000 mg/L.  This 

variability in groundwater quality across the site, shows that the TDS concentrations vary 

spatially throughout the uppermost aquifer and suggests the confirmed TDS SSI at MW‐16‐01 

could be attributed to spatial variability rather than the CCR unit.   

 Insufficient background sampling timeline to account for long‐term trends – Variability in TDS 

concentrations observed in the groundwater at BRPP BABs CCR unit during the background 

sampling events provides evidence of the heterogeneity of this constituent in groundwater.  The 

short duration of the background sampling events limits the ability of the statistical analysis to 

capture the natural temporal trends in the groundwater quality at the BRPP BABs CCR unit.  This 

is a limitation of the CCR Rule implementation timeline. 
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 Lack of similar increase in other indicator parameters – The lack of SSIs for any other parameters 

within the same monitoring well, and across the other wells within the monitoring well network, 

also suggests a source other than CCR leachate for the observed TDS SSI at this location. 

 Time of travel analysis – The clay formation immediately beneath the BRPP BABs CCR unit 

provides a natural geologic barrier to migration of CCR constituents to the underlying aquifer.  

The vertical extent of the clay layer beneath the CCR unit is shown in Figures 6 and 7 as cross‐

sections.  Figure 5 shows the cross‐section locations in plan view.  Conservatively calculating a time 

of travel for liquid from the base of the BRPP BABs CCR unit through a minimum of 82 feet of 

clay, to the underlying upper aquifer, yields approximately 1,300 years of travel time (TRC, 

October 2017).  The BRPP BABs CCR unit began accepting coal ash in approximately 1984, so, 

based on this analysis, there is no potential for indicator parameters to have migrated to the 

upper aquifer. 

Sulfate at MW‐16‐04: The sulfate concentrations at MW‐16‐04, shown graphically as data points 

greater than the prediction limit in Figure 4, are likely the result of natural spatial variability in 

groundwater quality at the site and a statistical false positive, and not the result of a release from the 

BRPP BABs CCR unit.  Multiple lines of evidence are provided in support of this conclusion and are 

as follows: 

 Spatial variability in groundwater quality – After 8 background sampling events, the prediction 

limits calculated for each of the 5 monitoring wells range from 8.1 mg/L to 40 mg/L.  This 

variability in groundwater quality across the site, shows that the sulfate concentrations vary 

spatially throughout the uppermost aquifer and suggests the confirmed sulfate SSI at MW‐16‐04 

could be attributed to spatial variability rather than the CCR unit.   

 Insufficient background sampling timeline to account for long‐term trends – Variability in 

sulfate concentrations observed in the groundwater at BRPP during the background sampling 

events provides evidence of the heterogeneity of this constituent in groundwater.  The short 

duration of the background sampling events limits the ability of the statistical analysis to capture 

the natural temporal trends in the groundwater quality at the BRPP.  This is a limitation of the 

CCR Rule implementation timeline. 

 Lack of similar increase in other indicator parameters – The lack of SSIs for any other parameters 

within the same monitoring well, and across the other wells within the monitoring well network, 

also suggests a source other than CCR leachate for the observed sulfate SSI at this location. 

 Time of travel analysis – The clay formation immediately beneath the BRPP BABs CCR unit 

provides a natural geologic barrier to migration of CCR constituents to the underlying aquifer.  

The vertical extent of the clay layer beneath the CCR unit is shown in Figures 6 and 7 as cross‐

sections.  Figure 5 shows the cross‐section locations in plan view.  Conservatively calculating a time 

of travel for liquid from the base of the BRPP BABs CCR unit through a minimum of 82 feet of 

clay, to the underlying upper aquifer, yields approximately 1,300 years of travel time (TRC, 

October 2017).  The BRPP BABs CCR unit began accepting coal ash in approximately 1984, so, 
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Table 1 



Table 1
Comparison of Verification Sampling Results to Background Limits
Belle River Power Plant BABs - RCRA CCR Monitoring Program

China Township, Michigan

Constituent Unit Data PL Data PL
Appendix III
Sulfate mg/L -- 8.1 24 18
Total Dissolved Solids mg/L 970 950 -- 1,100

Notes:
mg/L - milligrams per liter.

RESULT Shading and bold font indicates a confirmed exceedance of the 
Prediction Limit (PL).

Sample Location:
Sample Date: 5/9/2019

MW-16-04
5/9/2019

MW-16-01

TRC | DTE Electric Company
X:\WPAAM\PJT2\320511\0003\ASD\T1

Page 1 of 1
 August 2019
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Figure 3
MW-16-01 TDS Time Series Plot

Belle River Power Plant Bottom Ash Basins - RCRA CCR Monitoring Program
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Figure 4
MW-16-04 Sulfate Time Series Plot

Belle River Power Plant Bottom Ash Basins - RCRA CCR Monitoring Program
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Laboratory Data Quality Review 

Groundwater Monitoring Event May 2019 (Verification Resampling) 

DTE Electric Company Belle River Power Plant (DTE BRPP) 
 

On May 9, 2019, TRC Environmental Corporation (TRC) collected groundwater samples at MW‐

16‐01 and MW‐16‐04 to verify analytical results that were outside of the prediction limits during 

the March 2019 detection monitoring event.  Samples were analyzed by Test America 

Laboratories, Inc. (Test America), located in Canton, Ohio for anions (SW846 6020/9056A) and 

total dissolved solids (TDS) (SM 2540C).  The laboratory analytical results are reported in 

laboratory report J112501‐1.   

 

TRC reviewed the laboratory data to assess data usability.  The following sections summarize 

the data review procedure and the results of the review.  

 

Data Quality Review Procedure 

The analytical data were reviewed using the USEPA National Functional Guidelines for 

Inorganic Superfund Data Review (USEPA, 2017).  The following items were included in the 

evaluation of the data: 

 Sample receipt, as noted in the cover page or case narrative; 

 Technical holding times for analyses; 

 Data for method blanks.  Method blanks are used to assess potential contamination arising 

from laboratory sample preparation and/or analytical procedures;   

 Reporting limits (RLs) compared to project‐required RLs; 

 Data for blind field duplicates.  Field duplicate samples are used to assess variability 

introduced by the sampling and analytical processes; 

 Data for laboratory control samples (LCSs).  The LCSs are used to assess the accuracy of the 

analytical method using a clean matrix; 

 Data for laboratory duplicates.  The laboratory duplicates are replicate analyses of one 

sample and are used to assess the precision of the analytical method; and 

 Overall usability of the data.  

This data usability report addresses the following items: 

 Usability of the data if quality control (QC) results suggest potential problems with all or 

some of the data; 

 Actions regarding specific QC criteria exceedances. 
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Review Summary 

The data quality objectives and laboratory completeness goals for the project were met, and the 

data are usable for their intended purpose.  A summary of the data quality review, including 

non‐conformances and issues identified in this evaluation are noted below.   

QA/QC Sample Summary: 

 Target analytes were not detected in associated method blanks. 

 LCS recoveries were within laboratory control limits. 

 Dup‐01 corresponds with MW‐16‐01 and Dup‐02 corresponds with MW‐16‐04; relative 

percent differences (RPDs) between the parent and duplicate sample were within the QC 

limits.   

 Data are usable for purposes of verification sampling. 
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Laboratory Data Quality Review 
Groundwater Monitoring Event March 2019 (Detection Monitoring) 

DTE Electric Company Belle River Power Plant (DTE BRPP) 
 

Groundwater samples were collected by TRC for the March 2019 sampling event for the 
Diversion Basin at the DTE BRPP. Samples were analyzed for anions, boron, calcium, and total 
dissolved solids by Test America Laboratories, Inc., (Test America) located in North Canton, 
Ohio.  The laboratory analytical results are reported in laboratory report 240-109798-1. 

During the March 2019 sampling event, a groundwater sample was collected from the following 
wells:  
 

 MW-16-01  MW-16-02  MW-16-03  MW-16-04 

 MW-16-05  MW-16-06  MW-16-07  MW-16-08 

 MW-16-09  MW-16-10  MW-16-11A  
 
Each sample was analyzed for the following constituents: 
 

Analyte Group Method 
Anions (Chloride, Fluoride, Sulfate) SW846 9056A 
Total Boron SW846 3005A/6010B 
Total Calcium SW846 3005A/6020 

Total Dissolved Solids SM 2540C 
 
TRC reviewed the laboratory data to assess data usability.  The following sections summarize 
the data review procedure and the results of the review.  
 
Data Quality Review Procedure 
The analytical data were reviewed using the USEPA National Functional Guidelines for 
Inorganic Superfund Data Review (USEPA, 2017).  The following items were included in the 
evaluation of the data: 
 
 Sample receipt, as noted in the cover page or case narrative; 
 Technical holding times for analyses; 
 Reporting limits (RLs) compared to project-required RLs; 
 Data for method blanks and equipment blanks. Method blanks are used to assess potential 

contamination arising from laboratory sample preparation and/or analytical procedures. 
Equipment blanks are used to assess potential contamination arising from field procedures;  
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 Data for laboratory control samples (LCSs). The LCSs are used to assess the accuracy of the 
analytical method using a clean matrix;  

 Data for matrix spike and matrix spike duplicate samples (MS.MSDs), if applicable. The 
MS/MSDs are used to assess the accuracy and precision of the analytical method using a 
sample from the dataset; 

 Data for laboratory duplicates, if applicable. The laboratory duplicates are used to assess 
the precision of the analytical method using a sample from the dataset; 

 Data for blind field duplicates. Field duplicate samples are used to assess variability 
introduced by the sampling and analytical processes; and 

 Overall usability of the data.  
 
This data usability report addresses the following items: 
 
 Usability of the data if quality control (QC) results suggest potential problems with all or 

some of the data; 

 Actions regarding specific QC criteria exceedances. 
 
Review Summary 
 
The data quality objectives and laboratory completeness goals for the project were met, and the 
data are usable for their intended purpose.  A summary of the data quality review, including 
non-conformances and issues identified in this evaluation are noted below.   
 
 The reviewed constituents will be utilized for the purposes of a detection monitoring 

program. 
 Data are usable for the purposes of the detection monitoring program. 
 
QA/QC Sample Summary: 
 
 The holding time for TDS for samples MW-16-01, MW-16-02, MW-16-03, MW-16-04, 

MW-16-05, DUP-01, and EB-01 exceeded the 7-day holding time criteria by approximately 
5-10 hours. These results are estimated and may be biased low. 

 Target analytes were not detected in the equipment blank (EB-01_20190318). 
 Target analytes were not detected in the method blanks.  
 LCS recoveries for all target analytes were within laboratory control limits. 

 Sample DUP-01 corresponds with sample MW-16-01. The relative percent differences 
(RPDs) between the parent and duplicate sample were within the acceptance limits. 

 Laboratory duplicate analyses were performed on sample MW-16-01 for TDS; the RPD was 
within the acceptance limits.  
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 MS/MSD analyses were performed on the following samples: 

− Sample MW-16-01 for boron; the percent recoveries (%Rs) and RPDs were within the 
acceptance limits.  

− Samples MW-16-02 and DUP-01 for fluoride and sulfate; the %Rs and RPDs were 
within the acceptance limits. 

− Sample MW-16-02 for calcium; the MS/MSD %Rs (68%/63%) were below the lower QC 
limit of 75%, but no action was required since the sample result in the parent sample 
was > 4x the spike added.   

 For TDS, the constant weight was not achieved after three drying cycles for sample 
MW-16-02; there was no impact on data usability.   
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Laboratory Data Quality Review 
Groundwater Monitoring Event September 2019 (Detection Monitoring) 

DTE Electric Company Belle River Power Plant (DTE BRPP) 
 

Groundwater samples were collected by TRC for the September 2019 sampling event for the 
Bottom Ash Basins and Diversion Basin at the DTE BRPP.  Samples were analyzed for anions, 
total boron, total calcium, and total dissolved solids by Eurofins-Test America Laboratories, Inc. 
(Eurofins-TA), located in North Canton, Ohio.  The laboratory analytical results are reported in 
laboratory report 240-119135-1. 

During the September 2019 sampling event, a groundwater sample was collected from each of 
the following wells:  

Bottom Ash Basins: 

 MW-16-01  MW-16-02  MW-16-03 

 MW-16-04  MW-16-09  

Diversion Basin: 

 MW-16-05  MW-16-06  MW-16-07 

 MW-16-08  MW-16-10  MW-16-11A 

Each sample was analyzed for the following constituents: 
 

Analyte Group Method 
Anions (Chloride, Fluoride, Sulfate) SW846 9056A 
Total Boron SW846 3005A/6010B 
Total Calcium SW846 3005A/6020 
Total Dissolved Solids SM 2540C 

 
TRC reviewed the laboratory data to assess data usability.  The following sections summarize 
the data review procedure and the results of the review.  
 
The analytical data were reviewed using the USEPA National Functional Guidelines for 
Inorganic Superfund Data Review (USEPA, 2017).  The following items were included in the 
evaluation of the data: 
 
 Sample receipt, as noted in the cover page or case narrative; 
 Technical holding times for analyses; 
 Reporting limits (RLs) compared to project-required RLs; 
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 Data for method blanks and equipment blanks, where applicable.  Method blanks are used 
to assess potential contamination arising from laboratory sample preparation and/or 
analytical procedures. Equipment blanks are used to assess potential contamination arising 
from field procedures;   

 Data for laboratory control samples (LCSs).  The LCSs are used to assess the accuracy of the 
analytical method using a clean matrix;  

 Data for matrix spike and matrix spike duplicate samples (MS/MSDs), where applicable.  
The MS/MSDs are used to assess the accuracy and precision of the analytical method using 
a sample from the dataset; 

 Data for laboratory duplicates, where applicable.  The laboratory duplicates are used to 
assess the precision of the analytical method using a sample from the dataset; 

 Data for blind field duplicates.  Field duplicate samples are used to assess variability 
introduced by the sampling and analytical processes; and 

 Overall usability of the data.  
 
This data usability report addresses the following items: 
 
 Usability of the data if quality control (QC) results suggest potential problems with all or 

some of the data; 
 Actions regarding specific QC criteria exceedances. 
 
Review Summary 
 
The data quality objectives and laboratory completeness goals for the project were met, and the 
data are usable for their intended purpose.  A summary of the data quality review, including 
non-conformances and issues identified in this evaluation are noted below.   
 
 Appendix III constituents will be utilized for the purposes of a detection monitoring 

program. 
 Data are usable for the purposes of the detection monitoring program. 
 
QA/QC Sample Summary: 
 
 There was one equipment blank submitted with this dataset (EB-01) which was associated 

with the low hydraulic conductivity wells (MW-16-08, MW 16-10, and MW-16-11A).  
Chloride was detected at 1.8 mg/L and TDS was detected at 12 mg/L in this equipment 
blank.  However, these analytes were detected at concentrations greater than five times the 
blank concentrations in the associated wells; thus, there was no impact on data usability. 
 

 Target analytes were not detected in the method blanks.  
 

 LCS recoveries for all target analytes were within laboratory control limits. 
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 MS/MSD analyses were performed on samples MW-16-01 for boron, MW-16-03 for fluoride 
and sulfate, and MW-16-02 for calcium; the percent recoveries (%Rs) and relative percent 
differences (RPDs) were acceptable. 

− MS/MSD analyses were not performed for chloride; per the project QAPP, MS/MSD 
analyses are required for chloride at a frequency of 1 per 20 samples. It is likely that an 
MS/MSD was performed on sample MW-16-03 for chloride but not reported by the 
laboratory since the sample was re-analyzed at a dilution for chloride. 

 
 Laboratory duplicate analyses were not performed for TDS. Per the project QAPP, 

laboratory duplicate analyses are required for TDS at a frequency of 1 per 20 samples. 
 

 Dup-01 corresponds with MW-16-01; RPDs between the parent and duplicate sample were 
within the QC limits.   

 
 The nondetect reporting limits (5.0 mg/L) for sulfate in samples MW-16-06, MW-16-08, and 

MW-16-11A were above the QAPP-specified RL (1.0 mg/L) due to a 5-fold dilution which 
was likely the result of elevated chloride concentrations.  
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Laboratory Data Quality Review 
Groundwater Monitoring Event  

November Verification (Detection Monitoring) 
DTE Electric Company Belle River Power Plant (DTE BRPP) 

 
One groundwater sample was collected by TRC for the November 2019 sampling event for the 
Bottom Ash Basin at the DTE BRPP.  The sample was analyzed for calcium and chloride by Test 
America Laboratories, Inc. (Test America), located in North Canton, Ohio.  The laboratory 
analytical results are reported in laboratory report 240-122291-1 

During the November 2019 sampling event, a groundwater sample was collected from the 
following well:  

Bottom Ash Basin: 

 MW-16-03 

The sample was analyzed for the following constituents: 
 

Analyte Group Method 
Chloride SW846 9056A 
Total Recoverable Calcium SW846 3005A/6020 

 
TRC reviewed the laboratory data to assess data usability.  The following sections summarize 
the data review procedure and the results of the review.  
 
The analytical data were reviewed using the USEPA National Functional Guidelines for 
Inorganic Superfund Data Review (USEPA, 2017).  The following items were included in the 
evaluation of the data: 
 
 Sample receipt, as noted in the cover page or case narrative; 
 Technical holding times for analyses; 
 Reporting limits (RLs) compared to project-required RLs; 
 Data for method blanks and equipment blanks.  Method blanks are used to assess potential 

contamination arising from laboratory sample preparation and/or analytical procedures. 
Equipment blanks are used to assess potential contamination arising from field procedures;   

 Data for laboratory control samples (LCSs).  The LCSs are used to assess the accuracy of the 
analytical method using a clean matrix;  

 Data for matrix spike and matrix spike duplicate samples (MS/MSDs).  The MS/MSDs are 
used to assess the accuracy and precision of the analytical method using a sample from the 
dataset; 
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 Data for laboratory duplicates.  The laboratory duplicates are used to assess the precision of 
the analytical method using a sample from the dataset; 

 Data for blind field duplicates.  Field duplicate samples are used to assess variability 
introduced by the sampling and analytical processes; and 

 Overall usability of the data.  
 
This data usability report addresses the following items: 
 
 Usability of the data if quality control (QC) results suggest potential problems with all or 

some of the data; 
 Actions regarding specific QC criteria exceedances. 
 
Review Summary 
 
The data quality objectives and laboratory completeness goals for the project were met, and the 
data are usable for their intended purpose.  A summary of the data quality review, including 
non-conformances and issues identified in this evaluation are noted below.   
 
 Appendix III constituents will be utilized for the purposes of a detection monitoring 

program. 
 Data are usable for the purposes of the detection monitoring program. 
 
QA/QC Sample Summary: 
 
 Target analytes were not detected in the method blanks.  

 
 LCS recoveries for all target analytes were within laboratory control limits. 

 
 MS/MSD analyses were not performed on the sample in this data set.  

 
 DUP-01_20191111 corresponds with MW-16-03_20191111; the RPD between the parent and 

duplicate sample were within the QC limits for chloride; the RPD of 51.9% exceeded the 
QC limits for calcium and potential uncertainty exists for calcium in all groundwater 
samples, as summarized in the attached table, Appendix B.   
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Appendix B  
Owner Certification of Compliance 
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Owner Certification of Site Compliance per 40 CFR 257 Subpart D  
Belle River Power Plant Bottom Ash Basins 

China Township, Michigan 

The United States Environmental Protection Agency (EPA) Hazardous and Solid Waste 
Management System: Disposal of Coal Combustion Residuals From Electric Utilities; A Holistic 
Approach to Closure Part B: Alternate Demonstration for Unlined Surface Impoundments (40 
CFR §257.71(d)), requires that the owner of an existing CCR unit certify the facility is in 
compliance with the requirements of the CCR Rules (40 CFR 257 Subpart D) except for 
§257.71(a)(1). 

CERTIFICATION 

Based on our review of the CCR Rules, I hereby certify that the subject facility is in compliance 
with the requirements of 40 CFR 257 Subpart D except for §257.71(a)(1). 

 

    
SIGNATURE DATE 

  _________________________ 
PRINT NAME TITLE 

  
COMPANY NAME 
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Appendix C 
Well Construction Diagrams and Soil Boring 

Logs 
  











































































588.26 0.0

1.0 IN. TO FT.

IN. TO FT.

IN. TO FT.

IN. TO FT.

93.8

84.0

WATER REMOVED: GALLONS

89.0 WATER ADDED: GALLONS

92.0

97.0

NA

488.3 100.0

PROTECTIVE CASING DETAILS

PERMANENT, LEGIBLE WELL LABEL ADDED? YES NO

PROTECTIVE COVER AND LOCK INSTALLED? YES NO

LOCK KEY NUMBER: 3120

OTHER SWL: T/PVC

NOTES:

SWL AFTER DEVELOPING: 16.32 T/PVC 4/13/2016 845

HOLE BOTTOM OTHER SWL: T/PVC

NATURAL COLLAPSE SWL BEFORE DEVELOPING: 12.92 T/PVC 3/21/2016 --
BACKFILL MATERIAL DTB AFTER DEVELOPING: 100.32 T/PVC 4/13/2016 845

BENTONITE PLUG  MEASUREMENT (FEET) DATE TIME

DTB BEFORE DEVELOPING: 98.20 T/PVC 3/21/2016 --

5.00

ODOR (IF PRESENT): NONE

BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY

491.3
COLOR AFTER: NONE

97.0 BOTTOM OF SCREEN

SC
R

EE
N

 L
EN

G
TH

CLARITY BEFORE: VERY TURBID
FILTER PACK  MATERIAL COLOR BEFORE: BROWN /GREY
MEDIUM, WASHED SAND CLARITY AFTER: CLEAR

TIME RELEASE PELLETS 120

BENTONITE SEAL 0

WATER CLARITY BEFORE / AFTER DEVELOPMENT
TOP OF SCREEN

AIR LIFT

BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS

TREMIE

496.3

WELL DEVELOPMENT

GROUT DEVELOPMENT METHOD:

GROUT/BACKFILL METHOD FROM

GROUT/BACKFILL MATERIAL

BENTONITE SLURRY SURF. CASING DIAMETER: FROM

97

4 FROM 97 100

SCR. SLOT SIZE: 0.01-INCH

CEMENT SURFACE PLUG BOREHOLE DIAMETER: 6 FROM 0

THREADED O-RINGS

R
IS

ER
 P

IP
E 

LE
N

G
TH

SCREEN TYPE: 2-INCH PVC

GROUND SURFACE

TYPE OF RISER: 2-INCH PVC

590.06 1.8 TOP OF CASING PIPE SCHEDULE: 40

PIPE JOINTS:

A. Knutson CHECKED BY: C. Scieszka

ELEVATION DEPTH BELOW OR ABOVE 
GROUND SURFACE (FEET)

CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

WELL CONSTRUCTION DIAGRAM
 PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: MW-16-01

 PROJ. NO: 231828.0003 DATE INSTALLED: 3/17/2016 INSTALLED BY:

REVISED 11/2013



586.27 0.0

1.0 IN. TO FT.

IN. TO FT.

IN. TO FT.

IN. TO FT.

94.7

84.0

WATER REMOVED: GALLONS

89.0 WATER ADDED: GALLONS

92.0

97.0

NA

486.2 100.0

PROTECTIVE CASING DETAILS

PERMANENT, LEGIBLE WELL LABEL ADDED? YES NO

PROTECTIVE COVER AND LOCK INSTALLED? YES NO

LOCK KEY NUMBER: 3120

9:24

OTHER SWL: T/PVC

4/13/2016

NOTES:

SWL AFTER DEVELOPING: 28.28 T/PVC 3/18/2016 --

HOLE BOTTOM OTHER SWL: 18.77 T/PVC

NATURAL COLLAPSE SWL BEFORE DEVELOPING: 14.56 T/PVC 3/15/2016 --
BACKFILL MATERIAL DTB AFTER DEVELOPING: 100.20 T/PVC 4/13/2016 9:24

BENTONITE PLUG  MEASUREMENT (FEET) DATE TIME

DTB BEFORE DEVELOPING: 97.07 T/PVC 3/15/2016 --

5.00

ODOR (IF PRESENT): NONE

BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY

489.2
COLOR AFTER: NONE

97.0 BOTTOM OF SCREEN

SC
R

EE
N

 L
EN

G
TH

CLARITY BEFORE: VERY TURBID
FILTER PACK  MATERIAL COLOR BEFORE: BROWN /GREY
MEDIUM, WASHED SAND CLARITY AFTER: CLEAR

TIME RELEASE PELLETS 460

BENTONITE SEAL 0

WATER CLARITY BEFORE / AFTER DEVELOPMENT
TOP OF SCREEN

AIR LIFT

BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS

TREMIE

494.2

WELL DEVELOPMENT

GROUT DEVELOPMENT METHOD:

GROUT/BACKFILL METHOD FROM

GROUT/BACKFILL MATERIAL

BENTONITE SLURRY SURF. CASING DIAMETER: FROM

97

4 FROM 97 100

SCR. SLOT SIZE: 0.01-INCH

CEMENT SURFACE PLUG BOREHOLE DIAMETER: 6 FROM 0

THREADED O-RINGS

R
IS

ER
 P

IP
E 

LE
N

G
TH

SCREEN TYPE: 2-INCH PVC

GROUND SURFACE

TYPE OF RISER: 2-INCH PVC

588.94 2.7 TOP OF CASING PIPE SCHEDULE: 40

PIPE JOINTS:

A. Knutson CHECKED BY: C. Scieszka

ELEVATION DEPTH BELOW OR ABOVE 
GROUND SURFACE (FEET)

CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

WELL CONSTRUCTION DIAGRAM
 PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: MW-16-02

 PROJ. NO: 231828.0003 DATE INSTALLED: 3/15/2016 INSTALLED BY:

REVISED 11/2013



588.03 0.0

1.0 IN. TO FT.

IN. TO FT.

IN. TO FT.

IN. TO FT.

134.5

126.0

WATER REMOVED: GALLONS

129.0 WATER ADDED: GALLONS

132.0

137.0

NA

438.2 150.0

PROTECTIVE CASING DETAILS

PERMANENT, LEGIBLE WELL LABEL ADDED? YES NO

PROTECTIVE COVER AND LOCK INSTALLED? YES NO

LOCK KEY NUMBER: 3120

10:00

OTHER SWL: T/PVC

6/9/2016

NOTES:

SWL AFTER DEVELOPING: 15.32 T/PVC 6/8/2016 14:30

HOLE BOTTOM OTHER DTB: 140.41 T/PVC

NATURAL COLLAPSE SWL BEFORE DEVELOPING: 16.06 T/PVC 6/8/2016 7:20
BACKFILL MATERIAL DTB AFTER DEVELOPING: 140.00 T/PVC 6/8/2016 14:30

BENTONITE PLUG  MEASUREMENT (FEET) DATE TIME

DTB BEFORE DEVELOPING: 140.00 T/PVC 6/8/2016 7:20

5.00

ODOR (IF PRESENT): NONE

BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY

451.2
COLOR AFTER: VERY LIGHT GRAY

137.0 BOTTOM OF SCREEN

SC
R

EE
N

 L
EN

G
TH

CLARITY BEFORE: TURBID
FILTER PACK  MATERIAL COLOR BEFORE: LIGHT GRAY
MEDIUM, WASHED SAND CLARITY AFTER: SLIGHTLY TURBID

TIME RELEASE PELLETS 60

BENTONITE SEAL 0

WATER CLARITY BEFORE / AFTER DEVELOPMENT
TOP OF SCREEN

AIR LIFT

BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS

TREMIE

456.2

WELL DEVELOPMENT

GROUT DEVELOPMENT METHOD:

GROUT/BACKFILL METHOD FROM

GROUT/BACKFILL MATERIAL

BENTONITE SLURRY SURF. CASING DIAMETER: FROM

140

4 FROM 140 150

SCR. SLOT SIZE: 0.01-INCH

CEMENT SURFACE PLUG BOREHOLE DIAMETER: 6 FROM 0

THREADED O-RINGS

R
IS

ER
 P

IP
E 

LE
N

G
TH

SCREEN TYPE: 2-INCH PVC

GROUND SURFACE

TYPE OF RISER: 2-INCH PVC

590.66 2.6 TOP OF CASING PIPE SCHEDULE: 40

PIPE JOINTS:

J. Reed CHECKED BY: M. Powers

ELEVATION DEPTH BELOW OR ABOVE 
GROUND SURFACE (FEET)

CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

WELL CONSTRUCTION DIAGRAM
 PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: MW-16-03

 PROJ. NO: 231828.0003 DATE INSTALLED: 6/1/2016 INSTALLED BY:

REVISED 11/2013



587.50 0.0

1.0 IN. TO FT.

IN. TO FT.

IN. TO FT.

IN. TO FT.

122.0

111.0

WATER REMOVED: GALLONS

116.0 WATER ADDED: GALLONS

119.0

124.0

NA

457.5 130.0

PROTECTIVE CASING DETAILS

PERMANENT, LEGIBLE WELL LABEL ADDED? YES NO

PROTECTIVE COVER AND LOCK INSTALLED? YES NO

LOCK KEY NUMBER: 3120

9:31

OTHER SWL: T/PVC

4/13/2016

NOTES:

SWL AFTER DEVELOPING: 13.46 T/PVC 3/18/2016 7:30

HOLE BOTTOM OTHER SWL: 16.91 T/PVC

NATURAL COLLAPSE SWL BEFORE DEVELOPING: 13.98 T/PVC 3/15/2016 14:30
BACKFILL MATERIAL DTB AFTER DEVELOPING: 126.45 T/PVC 4/13/2016 9:31

BENTONITE PLUG  MEASUREMENT (FEET) DATE TIME

DTB BEFORE DEVELOPING: 123.97 T/PVC 3/8/2016 --

5.00

ODOR (IF PRESENT): NONE

BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY

463.5
COLOR AFTER: NONE

124.0 BOTTOM OF SCREEN

SC
R

EE
N

 L
EN

G
TH

CLARITY BEFORE: VERY TURBID
FILTER PACK  MATERIAL COLOR BEFORE: BROWN /GREY
MEDIUM, WASHED SAND CLARITY AFTER: CLEAR

TIME RELEASE PELLETS 288

BENTONITE SEAL 0

WATER CLARITY BEFORE / AFTER DEVELOPMENT
TOP OF SCREEN

AIR LIFT

BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS

TREMIE

468.5

WELL DEVELOPMENT

GROUT DEVELOPMENT METHOD:

GROUT/BACKFILL METHOD FROM

GROUT/BACKFILL MATERIAL

BENTONITE SLURRY SURF. CASING DIAMETER: FROM

124

4 FROM 124 130

SCR. SLOT SIZE: 0.01-INCH

CEMENT SURFACE PLUG BOREHOLE DIAMETER: 6 FROM 0

THREADED O-RINGS

R
IS

ER
 P

IP
E 

LE
N

G
TH

SCREEN TYPE: 2-INCH PVC

GROUND SURFACE

TYPE OF RISER: 2-INCH PVC

590.51 3.0 TOP OF CASING PIPE SCHEDULE: 40

PIPE JOINTS:

A. Knutson CHECKED BY: C. Scieszka

ELEVATION DEPTH BELOW OR ABOVE 
GROUND SURFACE (FEET)

CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

WELL CONSTRUCTION DIAGRAM
 PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: MW-16-04

 PROJ. NO: 231828.0003 DATE INSTALLED: 3/8/2016 INSTALLED BY:

REVISED 11/2013



588.32 0.0

1.0 IN. TO FT.

IN. TO FT.

IN. TO FT.

IN. TO FT.

141.5

128.0

WATER REMOVED: GALLONS

133.0 WATER ADDED: GALLONS

139.0

150.0

NA

444.3 150.0

PROTECTIVE CASING DETAILS

PERMANENT, LEGIBLE WELL LABEL ADDED? YES NO

PROTECTIVE COVER AND LOCK INSTALLED? YES NO

LOCK KEY NUMBER: 3120

9:55

OTHER SWL: T/PVC

4/13/2016

NOTES:

SWL AFTER DEVELOPING: 14.13 T/PVC 3/18/2016 --

HOLE BOTTOM OTHER SWL: 16.87 T/PVC

WASHED SAND SWL BEFORE DEVELOPING: 13.71 T/PVC 3/15/2016 --
BACKFILL MATERIAL DTB AFTER DEVELOPING: 147.16 T/PVC 4/13/2016 9:55

BENTONITE PLUG  MEASUREMENT (FEET) DATE TIME

DTB BEFORE DEVELOPING: 144.03 T/PVC 3/4/2016 --

5.00

ODOR (IF PRESENT): NONE

BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY

444.3
COLOR AFTER: NONE

144.0 BOTTOM OF SCREEN

SC
R

EE
N

 L
EN

G
TH

CLARITY BEFORE: VERY TURBID
FILTER PACK  MATERIAL COLOR BEFORE: GREY
MEDIUM, WASHED SAND CLARITY AFTER: CLEAR

TIME RELEASE PELLETS 300

BENTONITE SEAL 0

WATER CLARITY BEFORE / AFTER DEVELOPMENT
TOP OF SCREEN

AIR LIFT

BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS

TREMIE

449.3

WELL DEVELOPMENT

GROUT DEVELOPMENT METHOD:

GROUT/BACKFILL METHOD FROM

GROUT/BACKFILL MATERIAL

BENTONITE SLURRY SURF. CASING DIAMETER: FROM

150

FROM

SCR. SLOT SIZE: 0.01-INCH

CEMENT SURFACE PLUG BOREHOLE DIAMETER: 6 FROM 0

THREADED O-RINGS

R
IS

ER
 P

IP
E 

LE
N

G
TH

SCREEN TYPE: 2-INCH PVC

GROUND SURFACE

TYPE OF RISER: 2-INCH PVC

590.82 2.5 TOP OF CASING PIPE SCHEDULE: 40

PIPE JOINTS:

A. Knutson CHECKED BY: C. Scieszka

ELEVATION DEPTH BELOW OR ABOVE 
GROUND SURFACE (FEET)

CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

WELL CONSTRUCTION DIAGRAM
 PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: MW-16-05

 PROJ. NO: 231828.0003 DATE INSTALLED: 3/4/2016 INSTALLED BY:

REVISED 11/2013



589.98 0.0

1.0 IN. TO FT.

IN. TO FT.

IN. TO FT.

IN. TO FT.

138.2

127.0

WATER REMOVED: GALLONS

132.0 WATER ADDED: GALLONS

135.0

140.0

NA

450.0 140.0

PROTECTIVE CASING DETAILS

PERMANENT, LEGIBLE WELL LABEL ADDED? YES NO

PROTECTIVE COVER AND LOCK INSTALLED? YES NO

LOCK KEY NUMBER: 3120

10:01

OTHER SWL: T/PVC

4/13/2016

NOTES:

SWL AFTER DEVELOPING: 14.90 T/PVC 3/18/2016 7:30

HOLE BOTTOM OTHER SWL: 17.65 T/PVC

NA SWL BEFORE DEVELOPING: 19.62 T/PVC 3/15/2016 14:30
BACKFILL MATERIAL DTB AFTER DEVELOPING: 142.85 T/PVC 4/13/2016 10:01

BENTONITE PLUG  MEASUREMENT (FEET) DATE TIME

DTB BEFORE DEVELOPING: 135.07 T/PVC 3/8/2016 --

5.00

ODOR (IF PRESENT): NOT MEASURED

BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY

450.0
COLOR AFTER: NONE

140.0 BOTTOM OF SCREEN

SC
R

EE
N

 L
EN

G
TH

CLARITY BEFORE: VERY TURBID
FILTER PACK  MATERIAL COLOR BEFORE: BROWN /GREY
MEDIUM, WASHED SAND CLARITY AFTER: CLEAR

TIME RELEASE PELLETS 50

BENTONITE SEAL 0

WATER CLARITY BEFORE / AFTER DEVELOPMENT
TOP OF SCREEN

AIR LIFT

BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS

TREMIE

455.0

WELL DEVELOPMENT

GROUT DEVELOPMENT METHOD:

GROUT/BACKFILL METHOD FROM

GROUT/BACKFILL MATERIAL

BENTONITE SLURRY SURF. CASING DIAMETER: FROM

140

FROM

SCR. SLOT SIZE: 0.01-INCH

CEMENT SURFACE PLUG BOREHOLE DIAMETER: 6 FROM 0

THREADED O-RINGS

R
IS

ER
 P

IP
E 

LE
N

G
TH

SCREEN TYPE: 2-INCH PVC

GROUND SURFACE

TYPE OF RISER: 2-INCH PVC

593.21 3.2 TOP OF CASING PIPE SCHEDULE: 40

PIPE JOINTS:

A. Knutson CHECKED BY: C. Scieszka

ELEVATION DEPTH BELOW OR ABOVE 
GROUND SURFACE (FEET)

CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

WELL CONSTRUCTION DIAGRAM
 PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: MW-16-06

 PROJ. NO: 231828.0003 DATE INSTALLED: 3/11/2016 INSTALLED BY:

REVISED 11/2013



589.89 0.0

1.0 IN. TO FT.

IN. TO FT.

IN. TO FT.

IN. TO FT.

135.7

125.0

WATER REMOVED: GALLONS

130.0 WATER ADDED: GALLONS

133.0

140.0

NA

449.89 140.0

PROTECTIVE CASING DETAILS

PERMANENT, LEGIBLE WELL LABEL ADDED? YES NO

PROTECTIVE COVER AND LOCK INSTALLED? YES NO

LOCK KEY NUMBER: 3120

11:56

OTHER SWL: T/PVC

4/13/2016

NOTES:

SWL AFTER DEVELOPING: 14.25 T/PVC 3/18/2016 --

HOLE BOTTOM OTHER SWL: 16.83 T/PVC

WASHED SAND SWL BEFORE DEVELOPING: 14.66 T/PVC 3/15/2016 --
BACKFILL MATERIAL DTB AFTER DEVELOPING: 141.19 T/PVC 4/13/2016 11:56

BENTONITE PLUG  MEASUREMENT (FEET) DATE TIME

DTB BEFORE DEVELOPING: 138.02 T/PVC 3/9/2016 --

5.00

ODOR (IF PRESENT): NONE

BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY

451.9
COLOR AFTER: NONE

138.0 BOTTOM OF SCREEN

SC
R

EE
N

 L
EN

G
TH

CLARITY BEFORE: VERY TURBID
FILTER PACK  MATERIAL COLOR BEFORE: BROWN /GREY
MEDIUM, WASHED SAND CLARITY AFTER: CLEAR

TIME RELEASE PELLETS 120

BENTONITE SEAL 0

WATER CLARITY BEFORE / AFTER DEVELOPMENT
TOP OF SCREEN

AIR LIFT

BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS

TREMIE

456.9

WELL DEVELOPMENT

GROUT DEVELOPMENT METHOD:

GROUT/BACKFILL METHOD FROM

GROUT/BACKFILL MATERIAL

BENTONITE SLURRY SURF. CASING DIAMETER: FROM

140

FROM

SCR. SLOT SIZE: 0.01-INCH

CEMENT SURFACE PLUG BOREHOLE DIAMETER: 6 FROM 0

THREADED O-RINGS

R
IS

ER
 P

IP
E 

LE
N

G
TH

SCREEN TYPE: 2-INCH PVC

GROUND SURFACE

TYPE OF RISER: 2-INCH PVC

592.58 2.7 TOP OF CASING PIPE SCHEDULE: 40

PIPE JOINTS:

A. Knutson CHECKED BY: C. Scieszka

ELEVATION DEPTH BELOW OR ABOVE 
GROUND SURFACE (FEET)

CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

WELL CONSTRUCTION DIAGRAM
 PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: MW-16-07

 PROJ. NO: 231828.0003 DATE INSTALLED: 3/9/2016 INSTALLED BY:

REVISED 11/2013



589.31 0.0

1.0 IN. TO FT.

IN. TO FT.

IN. TO FT.

IN. TO FT.

135.6

125.0

WATER REMOVED: GALLONS

130.0 WATER ADDED: GALLONS

133.0

140.0

NA

449.3 140.0

PROTECTIVE CASING DETAILS

PERMANENT, LEGIBLE WELL LABEL ADDED? YES NO

PROTECTIVE COVER AND LOCK INSTALLED? YES NO

LOCK KEY NUMBER: 3120

12:00

OTHER SWL: T/PVC

4/13/2016

NOTES:

SWL AFTER DEVELOPING: 14.23 T/PVC 3/18/2016 7:30

HOLE BOTTOM OTHER SWL: 15.79 T/PVC

WASHED SAND SWL BEFORE DEVELOPING: 14.23 T/PVC 3/15/2016 14:30
BACKFILL MATERIAL DTB AFTER DEVELOPING: 140.80 T/PVC 4/13/2016 12:00

BENTONITE PLUG  MEASUREMENT (FEET) DATE TIME

DTB BEFORE DEVELOPING: 137.94 T/PVC 3/11/2016 --

5.00

ODOR (IF PRESENT): NONE

BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY

451.3
COLOR AFTER: NONE

138.0 BOTTOM OF SCREEN

SC
R

EE
N

 L
EN

G
TH

CLARITY BEFORE: VERY TURBID
FILTER PACK  MATERIAL COLOR BEFORE: BROWN /GREY
MEDIUM, WASHED SAND CLARITY AFTER: CLEAR

TIME RELEASE PELLETS 125

BENTONITE SEAL 0

WATER CLARITY BEFORE / AFTER DEVELOPMENT
TOP OF SCREEN

AIR LIFT

BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS

TREMIE

456.3

WELL DEVELOPMENT

GROUT DEVELOPMENT METHOD:

GROUT/BACKFILL METHOD FROM

GROUT/BACKFILL MATERIAL

BENTONITE SLURRY SURF. CASING DIAMETER: FROM

140

FROM

SCR. SLOT SIZE: 0.01-INCH

CEMENT SURFACE PLUG BOREHOLE DIAMETER: 6 FROM 0

THREADED O-RINGS

R
IS

ER
 P

IP
E 

LE
N

G
TH

SCREEN TYPE: 2-INCH PVC

GROUND SURFACE

TYPE OF RISER: 2-INCH PVC

591.88 2.6 TOP OF CASING PIPE SCHEDULE: 40

PIPE JOINTS:

A. Knutson CHECKED BY: C. Scieszka

ELEVATION DEPTH BELOW OR ABOVE 
GROUND SURFACE (FEET)

CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

WELL CONSTRUCTION DIAGRAM
 PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: MW-16-08

 PROJ. NO: 231828.0003 DATE INSTALLED: 3/10/2016 INSTALLED BY:

REVISED 11/2013



588.28 0.0

1.0 IN. TO FT.

IN. TO FT.

IN. TO FT.

IN. TO FT.

138.4

130.0

WATER REMOVED: GALLONS

133.0 WATER ADDED: GALLONS

136.0

141.0

NA

438.4 150.0

PROTECTIVE CASING DETAILS

PERMANENT, LEGIBLE WELL LABEL ADDED? YES NO

PROTECTIVE COVER AND LOCK INSTALLED? YES NO

LOCK KEY NUMBER: 3120

15:13

OTHER DTB: 144.30 T/PVC 6/9/2016 15:13

6/9/2016

NOTES:

SWL AFTER DEVELOPING: 117.42 T/PVC 6/8/2016 10:25

HOLE BOTTOM OTHER SWL: 16.76 T/PVC

NATURAL COLLAPSE SWL BEFORE DEVELOPING: 7.00 T/PVC 6/7/2016 12:00
BACKFILL MATERIAL DTB AFTER DEVELOPING: 140.00 T/PVC 6/8/2016 10:25

BENTONITE PLUG  MEASUREMENT (FEET) DATE TIME

DTB BEFORE DEVELOPING: 140.00 T/PVC 6/7/2016 12:00

5.00

ODOR (IF PRESENT): NONE

BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY

447.4
COLOR AFTER: GRAY

141.0 BOTTOM OF SCREEN

SC
R

EE
N

 L
EN

G
TH

CLARITY BEFORE: TURBID
FILTER PACK  MATERIAL COLOR BEFORE: GRAY
MEDIUM, WASHED SAND CLARITY AFTER: VERY TURBID

TIME RELEASE PELLETS 30

BENTONITE SEAL 0

WATER CLARITY BEFORE / AFTER DEVELOPMENT
TOP OF SCREEN

AIR LIFT

BENTONITE SEAL MATERIAL TIME DEVELOPING: 7 HOURS

TREMIE

452.4

WELL DEVELOPMENT

GROUT DEVELOPMENT METHOD:

GROUT/BACKFILL METHOD FROM

GROUT/BACKFILL MATERIAL

BENTONITE SLURRY SURF. CASING DIAMETER: FROM

150

FROM

SCR. SLOT SIZE: 0.01-INCH

CEMENT SURFACE PLUG BOREHOLE DIAMETER: 6 FROM 0

THREADED O-RINGS

R
IS

ER
 P

IP
E 

LE
N

G
TH

SCREEN TYPE: 2-INCH PVC

GROUND SURFACE

TYPE OF RISER: 2-INCH PVC

590.80 2.5 TOP OF CASING PIPE SCHEDULE: 40

PIPE JOINTS:

J. Reed CHECKED BY: M. Powers

ELEVATION DEPTH BELOW OR ABOVE 
GROUND SURFACE (FEET)

CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

WELL CONSTRUCTION DIAGRAM
 PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: MW-16-09

 PROJ. NO: 231828.0003 DATE INSTALLED: 6/2/2016 INSTALLED BY:

REVISED 11/2013



589.25 0.0

1.0 IN. TO FT.

IN. TO FT.

IN. TO FT.

IN. TO FT.

148.0

137.0

WATER REMOVED: GALLONS

142.0 WATER ADDED: GALLONS

145.0

150.0

NA

439.3 150.0

PROTECTIVE CASING DETAILS

PERMANENT, LEGIBLE WELL LABEL ADDED? YES NO

PROTECTIVE COVER AND LOCK INSTALLED? YES NO

LOCK KEY NUMBER: 3120

OTHER SWL: T/PVC

NOTES:

SWL AFTER DEVELOPING: 59.44 T/PVC 6/9/2016 16:50

HOLE BOTTOM OTHER SWL: T/PVC

NA SWL BEFORE DEVELOPING: 17.80 T/PVC 6/9/2016 7:45
BACKFILL MATERIAL DTB AFTER DEVELOPING: 152.28 T/PVC 6/9/2016 16:50

BENTONITE PLUG  MEASUREMENT (FEET) DATE TIME

DTB BEFORE DEVELOPING: 151.30 T/PVC 6/9/2016 7:45

5.00

ODOR (IF PRESENT): NONE

BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY

439.3
COLOR AFTER: DARK GRAY 

150.0 BOTTOM OF SCREEN

SC
R

EE
N

 L
EN

G
TH

CLARITY BEFORE: VERY TURBID
FILTER PACK  MATERIAL COLOR BEFORE: DARK GRAY 
MEDIUM, WASHED SAND CLARITY AFTER: VERY TURBID

TIME RELEASE PELLETS 85

BENTONITE SEAL 60

WATER CLARITY BEFORE / AFTER DEVELOPMENT
TOP OF SCREEN

AIR LIFT

BENTONITE SEAL MATERIAL TIME DEVELOPING: 4.5 HOURS

TREMIE

444.3

WELL DEVELOPMENT

GROUT DEVELOPMENT METHOD:

GROUT/BACKFILL METHOD FROM

GROUT/BACKFILL MATERIAL

BENTONITE SLURRY SURF. CASING DIAMETER: FROM

150

FROM

SCR. SLOT SIZE: 0.01-INCH

CEMENT SURFACE PLUG BOREHOLE DIAMETER: 6 FROM 0

THREADED O-RINGS

R
IS

ER
 P

IP
E 

LE
N

G
TH

SCREEN TYPE: 2-INCH PVC

GROUND SURFACE

TYPE OF RISER: 2-INCH PVC

592.26 3.0 TOP OF CASING PIPE SCHEDULE: 40

PIPE JOINTS:

J. Reed CHECKED BY: M. Powers

ELEVATION DEPTH BELOW OR ABOVE 
GROUND SURFACE (FEET)

CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

WELL CONSTRUCTION DIAGRAM
 PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: MW-16-10

 PROJ. NO: 231828.0003 DATE INSTALLED: 6/6/2016 INSTALLED BY:

REVISED 11/2013



589.03 0.0

1.0 IN. TO FT.

IN. TO FT.

IN. TO FT.

IN. TO FT.

139.5

130.0

WATER REMOVED: GALLONS

135.0 WATER ADDED: GALLONS

137.0

150.0

NA

447.0 150.0

PROTECTIVE CASING DETAILS

PERMANENT, LEGIBLE WELL LABEL ADDED? YES NO

PROTECTIVE COVER AND LOCK INSTALLED? YES NO

LOCK KEY NUMBER: 3120

7:45

OTHER SWL: T/PVC

6/21/2016

NOTES:

SWL AFTER DEVELOPING: 116.00 T/PVC 6/9/2016 15:45

HOLE BOTTOM OTHER SWL: 16.67 T/PVC

WASHED SAND SWL BEFORE DEVELOPING: 9.65 T/PVC 6/9/2016 12:35
BACKFILL MATERIAL DTB AFTER DEVELOPING: 142.00 T/PVC 6/9/2016 15:45

BENTONITE PLUG  MEASUREMENT (FEET) DATE TIME

DTB BEFORE DEVELOPING: 141.36 T/PVC 6/9/2016 12:35

5.00

ODOR (IF PRESENT): NONE

BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY

447.0
COLOR AFTER: GRAY

142.0 BOTTOM OF SCREEN

SC
R

EE
N

 L
EN

G
TH

CLARITY BEFORE: VERY TURBID
FILTER PACK  MATERIAL COLOR BEFORE: DARK GRAY
MEDIUM, WASHED SAND CLARITY AFTER: VERY TURBID

TIME RELEASE PELLETS 84

BENTONITE SEAL 60

WATER CLARITY BEFORE / AFTER DEVELOPMENT
TOP OF SCREEN

AIR LIFT

BENTONITE SEAL MATERIAL TIME DEVELOPING: 3 HOURS

TREMIE

452.0

WELL DEVELOPMENT

GROUT DEVELOPMENT METHOD:

GROUT/BACKFILL METHOD FROM

GROUT/BACKFILL MATERIAL

BENTONITE SLURRY SURF. CASING DIAMETER: FROM

150

FROM

SCR. SLOT SIZE: 0.01-INCH

CEMENT SURFACE PLUG BOREHOLE DIAMETER: 6 FROM 0

THREADED O-RINGS

R
IS

ER
 P

IP
E 

LE
N

G
TH

SCREEN TYPE: 2-INCH PVC

GROUND SURFACE

TYPE OF RISER: 2-INCH PVC

591.54 2.5 TOP OF CASING PIPE SCHEDULE: 40

PIPE JOINTS:

J. Reed CHECKED BY: M. Powers

ELEVATION DEPTH BELOW OR ABOVE 
GROUND SURFACE (FEET)

CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

WELL CONSTRUCTION DIAGRAM
 PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: MW-16-11

 PROJ. NO: 231828.0003 DATE INSTALLED: 6/7/2016 INSTALLED BY:

REVISED 11/2013



PAGE _______ OF _______

589.52 0.0

1.5

IN. TO FT.

IN. TO FT.

IN. TO FT.

IN. TO FT.

139.1

131.5

WATER REMOVED: GALLONS

134.0 WATER ADDED: GALLONS

137.0

142.0

NA

447.52 142.0

T/PVC

DTB AFTER DEVELOPING: 1612

SWE BEFORE DEVELOPING: 0838

OTHER SWE:

SWE AFTER DEVELOPING: 1612

OTHER SWE:

THREADED O-RINGS

WATER LEVEL SUMMARY
 MEASUREMENT (FEET) TIME

TIME DEVELOPING: 3 HOURS

FROM

NO

WATER CLARITY BEFORE / AFTER DEVELOPMENT

Very Turbid

141.98 T/PVC

PROTECTIVE COVER AND LOCK INSTALLED? YES

YES

145.45 T/PVC 5/15/2017

ODOR (IF PRESENT):

LOCK KEY NUMBER: 3120

17.79NA

BOTTOM OF FILTER PACK

TYPE OF RISER:

PIPE SCHEDULE:

BACKFILL MATERIAL

CLARITY BEFORE:

SURF. CASING DIAMETER:

NOPERMANENT, LEGIBLE WELL LABEL ADDED?

T/PVC

5/15/201790.12

CEMENT SURFACE PLUG

CASING AND SCREEN DETAILS

PIPE JOINTS:

T/PVC

BENTONITE SEAL

TOP OF SCREEN

NA FROM NA

0

NA

COLOR BEFORE:

None

5/15/2017

DATE

DTB BEFORE DEVELOPING: 0838

NO

SCR. SLOT SIZE:

SOLVENT USED?

SCREEN TYPE:

0

NA

FROM

FROM
BOREHOLE DIAMETER:

FILTER PACK  MATERIAL

PELLETS

BENTONITE SEAL MATERIAL

NA

110

(BENCHMARK: USGS)

GROUT/BACKFILL MATERIAL

BENTONITE SLURRY

591.66 2.1

DEPTH BELOW OR ABOVE GROUND 
SURFACE (FEET)

GROUT/BACKFILL METHOD

TREMIE

TOP OF CASING 40

2-INCH PVC

ELEVATION

CHECKED BY: C. Scieszka5/12/2017 INSTALLED BY: Jake Krenz

 PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: MW-16-11A

 PROJ. NO: 265996.0003 DATE INSTALLED:

WELL CONSTRUCTION DIAGRAM

0.01-INCH

R
IS

ER
 P

IP
E 

LE
N

G
TH

447.5

5'
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Subsurface Investigation and Foundation 

Report, Bechtel, 1976. 
 





SUBSURFACE INVESTIGATION 
AND 

FOUNDATION REPORT 
GEOLOGY AND SOIL PROPERTIES 

BELLE RIVER PLANT 
UNITS l & 2 

JOB 10539 
THE DETROIT EDISON COMPANY 

S. S. Afifi'• · 

· D. R. Gle

GEOTECHNICALLsrHi.v.:rCES' 
ANN ARBOR,· MI ·;, 





1. 0

2.0 

3.0 

4.0 

5.0 

Volume 1 of 2 

TABLE OF CONTENTS 

INTRODUCTION 

SCOPE OF WORK 

SUBSURFACE EXPLORATION 

3.1 Previous Exploration for the Existing 

1 

3 

4 

St. Clair Plant 4 

3.2 Exploration for the Proposed 
Belle River Project 5 

3. 2. 1 

3. 2. 2 

General 

Details of Exploration 

SITE CONDITIONS 

4. 1 Geology 

4. 1. 1 

4. 1. 2 

4. 1. 3 

4. 1. 4 

R'3gional Geology 

Site Geology 

Ground Water 

Effects of Man's Activities 

Subsurface Soil Conditions 

4. 2. 1 

4. 2. 2 

4.2.3 

4. 2. 4 

General 

Upper Stratum (0-20 Feet) 

Middle Stratum (20-50 Feet) 

Lower Stratum (Below 50 Feet) 

LABORATORY SOIL '.IESTING 

5.1 

5.2 

Introduction 

Classification Tests 

::. 

10 

10 

22 

29 

29 

30 







ABSTRACT 

This report presents the results of an extensive subsurface 

investigation program for the Detroit Edison Company at the 

Belle River Project site. The proposed project consists of 

a two-unit coal fired plant and the associated coal handling 

facilities. The study was directed at evaluation of the 

geologic and ground water conditions and the development of 

soil parameters for design and construction of the proposed 

facilities. 

The evaluations presented in this report consist of a review 

of previous investigations, a literature review, and 

detailed subsurface investigation and laboratory testing 

programs. This investigation confirmed the suitability of 

the site for the proposed facilities and gave the soil 

mechanics information necessary for planning, design and 

construction of plant facilities. 



PREFACE 

This report was prepared by Geotechnical Services in the Ann 

Arbor Office of Bechtel. The soils sections of this report 

were prepared by D.R. Gle and the geology sections by 

J.V. Mrakovich. J,.B. Givens also contributed to the soil

data evaluations. The Ann Arbor Office review and approval 

was bys. Mackay and G.T. LeFevre, Enginee ring Geology 

supervisors, and s,.s. Afifi, Soils Engineering supervisor. 

Troe San Francisco H & CF review and approval was by 

M.J. Adair, Chief Geologist, and W.R. Ferris, Chief Soils

Engineer. The report was also reviewed by S.L. Blue, 

Geotechnical services Manager, H & CF Division, Ann Arbor, 

Michigan. The report was collated by A.R. Rossmann, 

Draf�ing Supervisor, Ann Arbor. 
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NOTATION 

� Pore pressure parameter (Skempton) 

Cc compression index 

Cr Swelling index 

Cv Coefficient of consolidation 

c Cohesion intercept for -tc.:al stresses from 
Mohr-coulomb Relationship 

c• Cohesion intercept for effective stresses from 
Mohr-coulomb Relationship 

CU Consolidated-undrained triaxial compression 
test with pore pressure measurement 

D50 Grain size analysis: diameter at which 50� of the 
sample is finer 

E Young's modulus of elasticity as determined from 
the initial tangent modulus of the stress-strain 
curve 

e0 
Initial void ratio 

k Permeability 

ksf Kips per square foot 

LL Liquid limit 

PI Plasticity index (LL-FL) 

Pc Preconsolidation pressure 

PL Plastic limit 

p Effec-tive vertical pressure 

� In-situ effective overburden pressure 
0 

p S-tress point, ( cr 1 + cr 31 / 2

p' Stress point, {cr1 + cr3J/2
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3.0 SUBSURFACE EXPLORATION 

3.1 PREVIOUS EXPLORATION FOR THE EXISTING ST. CLAIR PLANT 

Bo:rings were made fo:i: various si:ructures and facilities of 

th-= S"'::. Clair power i::lant during 1950, 1959, and 1965. 

These are contained in a report prepared under the direction 

of w. s. House 1 and the University of Michigan I s Off ice of_ 

Research Adrru.nisi:ration, Soil Mechanics Laboratory for the 

a.cidition to S':. Clair Unit No. 7. 'lhe 1950 borings were 

generally in the area of the main plant while the 1959 and 

1965 borings were made for ,:he dock area and yard conveyor, 

respectively. 

Included in the Housel report are the individual boring log 

profiles of borings made during 1965 and composite subsoil 

analysis profiles extending to bedrock. It also contains 

information on comparisons with borings made in the same 

a:i:ea during 1950 and 1959. Through 1965, a total of 28 

borings were drilled east of M-29 along the shore of the 

St. Clair River and within the st. Clair plant area. seven 

bo:i:ings were drilled west of �i-29 along .the yard conveyor. 

Tr.E housel report and other borings in the area made 

avai.lat,le to Bechtel are included in Appendix A of this 
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4.0 SITE CONDITIONS 

This section addresses the geology and generalized 

subsurface soil conditions for this site. The geological 

studies were based on a literature review, evaluation of 

site boring logs, and ground water measurements. The soil 

condi�ions were developed from an evaluation of the boring 

logs and laboratory soil tests, along with geologic and 

ground water evidence and also a review of previous 

investigations. 

4.1 GEOLOGY 

4.1.1 Regional Geology 

Tbe site is located in the Lower Peninsula of Michigan on 

->:be southeastern margin of the Michigan Basin (Figure 5). 

TJ-:is basin is a broad, shallow, tectonic structure 

a;,.i;;roxima�ely 300 miles in diameter and containing up to 

14,000 fei:t of Paleozoic sediments in its central portion 

near Mount Pleasant. Thickening of strata toward the center 

or ::.ne basin indicat.es that the Lower Peninsula was a region 

or "low subsici�nce wi-th almost cont.inuous deposition 

-_;.2:,,u9Lou':: ::.h.o, ?o..:.eozo:..c. A lai.ge pai:t of basin developmen� 

e:cc,:rru1 dur::.r,g S:L.1.uri<,r., M:;.ddle- and Upr;er Devonian time 
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5.0 LABORATORY SOIL TESTING 

5.1 INTRODUCTION 

The latoratory testing program ccnsisted of the 

classification and engineering properties tests listed below 

and further described in this Section. The testing program 

was developed by Bechtel and conducted by Goldberg-Zaino and 

Associates and u. w. Stoll and Associates under the 

direction of Bechtel. 

a) Visual and Laboratory Classification

b) Moisture Content a nd Dry Unit Weight

c) Atterberg Limits

d) Specific Gr avity

e) Mechanical Analysis

f) Unconfined compression Test (Qu)

g) Laboratory Vane Shear Test

h) Unconsolidated-Undrained Triaxial
compression Test (UU)

i) Consolidated-Undrained Triaxial
compression Test With Pore Pressur e
Measurement (CU)

j) Consolidation Test

k) Permeability Test

l) Compaction Test
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7.0 SUMMARY AND CONCLUSIONS 

An ex�ensive subsurface investigation program was conducted 

at the Belle River Project site. The investigation 

consisted of geologic s�udies, ground water measurements, 

soil/rock borings, and laboratory soil testing, along with 

an evaluation of previous investigations at the site. The 

subsurface investigation was directed at confirming the 

suitability of the site and providing generalized soil 

parameters and information fer design of the various plant 

facilities. 

The investigation showed that: 

a. Geologic and subsurface soil conditions at the

site are suitable for the development of the

site.

b. Ground water information, based on four

obser vation wells monitored fer a period of one

year, have been accumulated and presented.

c. The soil parameters for design and construction

evalua�ions have been developed in the report and

are further summarized in the Tables. The

65 
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Boring Logs
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